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M3o6peTeHne othochtch k 
UHKnonponn/iaMHHO-1 ,3,5-Tpna3WHaM 
cojirm o6mefi cpopMy/ibi 



HOBbIM 
H HX 



ariKMJi, 
R 2 



i^MKnoariKUJi, 
6mc 



i 

B KOTOpofl R-j 

a/iKM/mnKnoajiKvi^; 
(2-rnflpoKcn3TMn)aMHHo-, 
3-™apokch-1 -a3eTMAHHnn, 
3-MeTOKCM-1-ai4eTMflHHMn, 3-OKCo-1-a3eTMflHHnn 
MopcponnHO-, 4-rnApoKCMnnnepMAMHO-, 

THOMOpCjXXnMHO-, S-OKCHA-THOMOpC^OnHHO-, S 
S-AMOKCMA-TMOMOpC^OriMHO-, 3-TMa3onwAHHKn, 



S-OKCMA-3-Tna30JiMAHHnn, S, 
S-AMOKCMA-3-Tna3onnAHHMJi hjiu 
8-OKca-3-a3a6ni4HKno/3,2,1/ OKT-3-kin. 3tm 
coeAHHeHMfl npvtroAHW a^ ne^eHHH 

paCCTpO^CTB, CBfl3aHHblX C 6on63HbK) 

AjibLjreflMepa, co cTapwecKHMM ona6oyMMHMH 
Twna Anbi^reflMepa h c n>o6ofi 
OBonKDi^noHnpyioLneM naTO/iorkiefl ysinaBaHUR, 
Ana neneHMfl AenpeccuM, 6ecnoKO&CTBa, 
paccTpoficTB HacTpoeHMw, BOcnannTenbHbix 
npoueccoB h acTMbi. M3o6peTeHue othocmtch k- 
cnoco6aM nonyneHMfl yKasaHHbix coeAHHeHkifl 
nyTeM BBeAeHna LjuKnonponnnaMHHO rpynnw 
win paAHKana R 2 b 1 ,3,5-Tpna3MHOBoe Konbi^o; 
nyTeM o6pa30BaHMfl TpMa3MHOBoro Koribua W3 
cooTBeTCTByioLAero N-L^MKnonponnn6nryaHMAa; 
nyTeM TpaHccfcopMamiw paAMKana R2 m 
cpapMaL^eBTHMecKoPi KOMno3kmnn. 6c. n 6 3.n 
4>-/ibi, 12 Ta6n. 
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(54) SUBSTITUTED CYCLOPROPYLAMINO-1 ,3,5-TRIAZINES, OPTICAL ISOMERS THEREOF, RACENIC 
MIXTURES OR NON-TOXIC PHARMACEUTICALLY ACCEPTABLE ACID ADDITION SALTS THEREOF HAVING 
PHARMACOLOGICAL ACTIVITY, METHOD OF PREPARATION THEREOF, AND PHARMACEUTICAL 
COMPOSITION BASED THEREON 



(57) Abstract: 

FIELD: pharmaceutical industry. 

SUBSTANCE: present invention describes novel 
cyclopropylamine-1,3,5- triazines and salts 
thereof of general formula: 

wherein Ri is 



•iS — <l 



alkyl, cycloalkyl or alkylcycloalkyl; R2 is bis 

(2-methoxyethyl)amino, 

3-hydroxy-1-azetidinyl, 3- 

methoxy-1 -acetydinyl, oxo-1 -azetidinyl, 

morpholino, 4- hydroxypiperidino, 

thiomorpholino-S-oxide-thiomorpholino, S, 



S-dioxide thiomorpholino, 
3-triazolino-S-oxide-3- thiazolidinyl, 
S.S-dioxide-3-thizolidinyl or 8- 

oxazabicyclo (3.2.1) oct-3-yl. There 
compounds are useful for treatment of 
disorders associated with Altzheimer 
disease, with senile diseases of Altzheimer 
type or with any evolutionary pathology for 
treatment of . depression, anxiety, mood 
disorder, inflammatory processes and asthma. 
Present invention describes methods of 
preparation of said compounds by introducing 
cyclopropylamino or R 2 radical into 
1 ,3.5-triazine ring by forming triazine ring 
from corresponding N- cyclopropylbiguanide 
by transformation of radical R 2 . Present 
invention also describes pharmaceutical 
composition. EFFECT: improved properties of 
the title compounds. 13 cl, 12 tbl 
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M3o6peTeH^e othocmtch k hobum 
3aMeu;eHHbiM 

i^nKnonponnnaMMHO-1 ,3,5-TpMa3MHaM, k hx 

COnflM npHCOeflMHeHMR C HeTOKCMHHbIMM 

4)apMaueBTHMecKn npneivuieMbiMM KMcnoTaMM, a 
TaiOKe k cnocooaM mx nonyneHMfl. Oho 
OTHOCMTCfl TaiOKe k TepaneBTMMecKMM 
KOMnoavmnflM, cofle p>Ka m, m m yKasaHHbie 

COeflMH0HMH. 

Ms 3aflBKH Ha anoHCKMfi naTeHT N 25786/78 

y>Ke M3BeCTHbl 2-TpM4>TOpMeTUJl-1 l 3 l 5-Tpwa3HHbl, 

MMeioLnne b nono>KeHHM 4 cpeAM npOMMX 
anKuribHbiPi, 3aMeu^eHHbiM mjim HesaMeujeHHbift 
a/iKMnaMMHO-, A^anKMnaMMHO-, 
L^nKnoanKunaMkiHO-, MopcponMHo- hjim 
4-anKnn-1-nnnepa3MHkinbHbtfi paAMKan, a b 
nonoweHnu 6 Te we caMbie paAMKanw, 3a 
MCKriK)M6HMeM ajiKki/ibHoro paAMKana. B 

COOTB8TCTBM H C 3TO& 3aflBKOfl Ha naTeHT 3TM 

coeflHHeHM« o6naflaiOT ycnoKanBakoii^i/iMn m 

npOTMBOCyflOpO)KHblMM CBOMCTBSMM. 

C Apyrofi CTopoHbi, b 6pMTaHCKOM naTeHTe N 
1053113 onwcbiBawT 
1 ,2-Anrnflpo-1-rnAPOKCM-1 ,3,5-Tpna3MHbi, 
MMe^mne b nono>KeHHM 2 MMMHopaAMKan, 
3aMemeHHbiM, b cnynae HeoOxoAMMOCTH, 
anKkinbHbiM, ameHMnbHbiM, i^nKnoanKujibHbiM, 

4)8HHnbHblM MflU Hacj^THribHblM 3aMet4eHHblM, B 

cnynae Heo6xoAMMOCTM, anKvuibHbiM 
paAHKanoM/paAHKanoM; b nonoweHMM 4 
AnanKkinaMUHO, Ana/iKeHnnaMMHO-, 
N-a/iKM/iajiKeHnnaMMHO-, a3MpMAMHwnbHbiM, 
aaeTHflUHmibHbiM, nnppoJiMAMHkinbHbitf, 
nnnepnAMHO-, reKcarnAPoa3enMHM/ibHbiM, 
renTaMeTuneHUMUHO-, oKTaMeTM/ieHUMUHo- hjim 
MopcfcorwHOpaAUKan, npuMeivi Ka>KAbiM" M3 
yKa3aHHbix reTepouMKnoB mokbt 6biTb 3aMew,eH 
ot oAHoro ao Tpex ariKunbHbiMn paAMKanaMn; m 
b n on owe hum 6 aroM BOAOpOAa nnn anKMnbHbttf, 
ariKeHmibHbift, anKOKCManKMnbHbitf, 
UHKnoariKMribHbiPi, (fceHMnbHbiM nnn HactrrnnbHbiM 
paAHKan, aaMemeHHbiM, b cnynae 

H606XOAHMOCTM anKMflbHblM, apa/lKM/lbHblM, 

anKMJiapanKM/ibHbiM, anKOKCMapanKMnbHbiM nnn 
ranoreHapanKwibHbiM paAMKanoM. no 3TOMy 
naTeHTy 3-th coeAMHeHMfl rbtiriotcr 

aHTMren©pT6H3MBHblMH cpeACTBaMU, 

npuroAHbiMM A^fl neneHMfl runepTOHMH n 

WOKOBblX COCTOHHM&; OHM TaiOKe HBnfllOTCH 

MHrn6i/iTOpawM ceKpeu,Mfi n AenpeccopaMM 
u,eHTpanbHofl HepBHofl cMCTeMbi. 3tm 
coeAHHeHun nonyHaKrrcn nyTeM oKMcneHMH 

COOTB6TCTByK)lAMX 1 ,3,5-TpMa3MHOB, HM6KDLHHX 

Te >Ke caMbie 3aMecTHTenn b nonoweHMH 2,4 m 
6. OAnaKO b 3TOM naTeHTe He yKa3biBaeTC«, hto 
npoivie>KyTOHHbie 1 ,3,5-TpMa3MHbi ocriaAaiOT 

KaKO^-JlM60 CpapMaKOnorMMeCKOC^ aKTMBHOCTblO. 

Bonee Toro, stot naTeHT He onMCWBaeT 
HMKaKoro 1 ,3,5-TpMa3MHa, 3aMeu^eHHoro 
L^MKnonponMnaMMHopaAMKanoM. 

HaKOHeu,, b 3anBKe Ha eBponeflcKMM naTeHT 
N 356413 Ha mmh 4)MpMbi-3aaBMTenH 

OnMCblB3K)T 

2-aMMHO-4-Mop4)onMHO-6-nponMn-1,3,5-Tpna3MH 
bi, b KOTopbix aMMHorpynna b nonoweHMM 2 

ABJlfleTCfl 3aMeLAeHHO^ pa3nMHHblMM 

paAMKanaMM, TaKMMM KaK, HanpMMep, 

TMApOKCMribHbl^ MJ1M rM ApO KCMa/1 KM J1 b H bl ft 

paAMKan. 3tm coeAMHeHMfl npMroAHbi npM 
jieneHMM paccTpoflcTB y3HaBaHMfl m noseAeHMH, 

CBH3aHHblX C BOSpaCTOM M C CM HAPOM3MM 

cy MaciiiecTBMW , HanpMMep, c t3kmmm, KOTopbie 
CBflsaHbi c 6one3Hbio Anbre^Mepa. OAHaKO b 
3to^ 3aHBKe Ha naTeHT He onMCbiBaraT 
1,3,5-Tpna3MHbi, 3aMem©HHbie 
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i4MKnonponMnaMMHOpaAMKanoM. 

npoAon>KaH cbom MCcneAOBaTenbCKMe 
pa6oTbi b sto^ oonacTM, 3a«BMTerib b 
HacTOflinee BpeMfl o6Hapyx<Mn HOBbie 
1,3,5-Tpna3MHbi, 3aMeu4eHHbie 
L^MKnonponMnaMMHopaAMKanoM, KOTopbie 
o6naAaioT L\eHHbiMM cf?apMai_\eBTMHecKMMM 

CBOMCTBaMM M, B HaCTHOCTM, CnOCO6HO0TbK3 

6^aronpMWTCTBOBaTb ooyneHMio m ocna6nfiTb 
aMHe3MpyK)ii^M^ scfx^eKT, o6ycnoBneHHbifl 

XOnMHeprMHGCKMM rMnOC^jyHKL^MOHMpOBaHMGM, 
KOTOpoe Bbl3B3HO XOnMHBprMMeCKMM 

aHTaroHMCTOM, HanpMMep. cKononaMMHOM. 
XoriMHeprMHecKaa cMCTeMa ujmpoko 
3a Ae ^ c r bo Ba h a b nB/ieHMflx 3anoMMHaHM« m 
o6yneHMfl. TaK HanpMMep, BBeAeHMe mojioaum 
nauMeHTaM aHTMXo/iMHeprMHecKoro cpeACTBa, 
TaKoro KaK cKononaMMH, npMBOAUT k noflaneHMio 

HeAOCTaTKOB naMWTM, nOA06HblX TeM, KOTOpbie 

Ha6nioAaK)TCH y no>KM/ibix nai^MeHTOB. 
HaooopoT, xojiMHeprMHecKMe cpeACTBa, tbkmo 
KaK cpM3ocTMrMMH, cnoco6Hbi npeoAoneTb 

3MHe3MK), oOyCJlOBJieHHyK) BBeAeHMeM 

aHTMXoriMHeprMHecKMX cpeACTB (S.D. Glick et 
al. Behavioral Biology, 7 (1972), 245-254; 
U. Schindler et al. Drug Develop. Res. 
4(1984), 567-576). Bot noneMy coeAMHeHMn no 
M3o6peTeHMK) MoryT Mcnonb30BaTbCfl An« 
neneHMW paccTpoMCTB ysHaBaHM^M noBeAeHMfl, 

CBfl3aHHblX C B03paCTOM M C ^CMHApOMaMM 

cyMaciuecTBMH. B nacTHOCTM, ohm HaxoART 
npMMeHeHMe npM neneHMM paccTpoMCTB, 
CBq3aHHbix c 6one3Hb(o Ajibi^re^Mepa, co 
CTapMecKMM onaSoyMMeM TMna AjibL^reMMepa m c 
jikj6o« 3BoriK)i4MOHMpyK>iAe^ naTonorMe^ 
y3HaBaHMfl (C.G. Gottfries, 

Psychopharmacology, 86 (1985), 245-252; 
Gottfries, Neurobiology of Ageing, 4 (1983), 
261-271). 

CoeAMHOHMH no HacToameMy M3o6peTeHMto 
o6naAa»OT TaiOKe u,eHTpanbHofi 

CepOTOHeprMHeCKO^ aKTMBHOCTblO, BblflBJieHHOPi 
no CnOC06HOCTH, KOTOpyiO OHM MMeWT, Bbl3blBaTb 

y Kpbic oco6y»o CTepeoTMnMio, o6o3HanaeMyK) 
o6bNHO TepMMHOM "Apo>KaHMe MOKDOf^ co6aKM" 
(A.R. Green et D.J. Heal "Neuropharmacology 
of Serotonin", Ed. A. R. Green, Oxford Univ. 
Press. 1985, maBa 12, c. 326-365). 
H3BecTHO, hto cepoTOHMH MrpaeT Ba^KHyio po/ib 

B peryriMpOBaHMM HeC^pOSHAOKpMHHOW C^yHKU^MM, 

KOTopan MO>KeT 6biTb HapyiueHa b t3kmx 
naTonorMflx, KaK AenpeccMfl, 6ecnoKO«CTBO m 
paccTpo^cTBa HacTpoeHMfl. YMeHbUjeHMe 

CepOTOHeprMHeCKO^ aKTMBHOCTM CBR3aHO c 
MHOrOHMCTieHHblMM M3MeH6HMflMM HaCTpOeHMfl M 
C COMaTMHeCKMMM C^yHKL^MRMM, 

BCTpenaiouuMMMCfl y ymeTeHHbix nai^MeHTOB 
(H.Y. Meltzer et M.T. Lowy 
"Psychopharmacology: Ghe Ghird Generation of 
Progress", Ed. H.V. Meltzer, Raven Press, 
New-Jork, 1987, rnaBa 52, c. 513-520). 
CoeAMHeHMW no M3o6peTeHMio MoryT, 
cneAOBaTeribHO, McnoribsoBaTbcw Ann neneHM« 

3TMX pa3J1MHHblX naTOJlOrM^, CBfl3aHHblX c 

3aMeAneHneM cepoTOHeprMHecKOM aKTMBHOCTM. 

KpoMe Toro, Ha nepMcpepM^HOM ypoBHe 
coeAMHeHMfl no M3o6peTeHMio npoflBriflioT TaiOKe 

6pOHXOCna3MOJlMTMHeCKyK) aKTMBHOCTb M 
aKTMBHOCTb, MHTM6MpyiOlAyiO BblCBOOO>KAeHMe 

MeAMaTopoB MaKpoi^MToa b xoAe 
aHacpMnaKTMHecKoC^ arpeccMM. Bonee Toro, 
coeAMHeHMW no M3o6peTeHMK) 
n OTe h u, Man M3 m py iot scpcpeKT MbiiueMHoro 
paccna6neHMH ot p-aApeHeprMHecKoro aroHMcrra 
(HanpMMep, M3onpeHanMHa) Ha maAKOM 
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MycKynaType, coKpamaeMOM' noa agHctbmgm 
rucTaMMHa, a TaioKe o6naAa*OT 
npoTMBOBocnanMTeribHort n npoTMBooTeKOBotf 
aKTMBHOCTbio. Bor noneiviy coeflnHeHMH no 
M3o6peTeHMK> HaxoAflT TaioKe npuMeHeHne npn 
ne^eHMM BocnanMTe/ibHwx ABnGHMtf m acTMbi, b 
nacTHOCTM, b KaHGCTBG cpeACTBa, 
anbTepHaTHBHoro neMeHwo Teoc^nnnHOM nnn 
Aaw© 6poHXOAMnaTaTopaMM, TaKMMH KaK 
b-CMMnaTOMUMeTMHecKne cpeACTBa, o KOTopbix 

M3BGCTHO, HTO OHM npM npOAOJDKHTenbHOM 

bbgaghmm Bbi3btBaiOT AeceHcn6nnn3ai4MK) 
b-aApeHeprvmecKMX pet^enTopoB 6poHXOB b 
TaKofi CTeneHM, hto AeiaioT 6poHxocna3M y 

XpOHMMGCKMX aCTMaTMKOB HGHyBCTBMTGnbHblM M 
Heo6paTMMblM K ASMCTBUJO 3THX cpeACTB. 

B HacTHOCTM, HacTOflu^ee m3o6pgtghmg 

OTHOCMTCfl K HOBbIM 3aMGlHGHHblM 

i4MKnonponmiaMMHO-1 ,3,5-Tpna3MHaM, 
OTB©Haiou4MM o6mefi cJ)opMyne 



-NH- 



rAe Ri anKH/ibHbifi paAHKan nrin 
L^MKnoanKMJibHbi^ paAMKan, He3aMeti\eHHbiM nnn 
3aMeiAeHHbi« no MeHbLLiefi Mepe oahmm 
anKuribHbiM paAMKanoM, npeAnoHTMTenbHO 

OAHMM MflM AByMfl ajIKMJlbHbJMM paAMKa/iaMM, 

npMM6M anKM/ibHbie paAMKanw MMeioT ot 1 ao 3 
aTOMOB ymepoAa, a L^MKnoanKM/ibHbifi paAMKan 
hmggt ot 3 ao 5 stomob ymepoAa; 

R2 6MC/2-rMAPOKCM3TMn/aMMHO-, 

3-rnAPOKCM-1-a3eTMAViHMnbHbiM, 

3-M6TOKCM-1 -a3GTMAHHttnbHblM, 

3- OKCO-1 -a3eTMAHHMnbHblM, MOP450J1MHO-, 

4- rnAPOKCMnnnepnAMHO-, THOMOpcfronuHo-, 

5- OKCMA-TMOMOpC|30nMHO-, 

S,S-AMOKCMA-THOMOp4)OnMH03-TMa30nMAMHMJ1bbl 
HM, S-OKCMA-3-TMa30nHAHHH/1bHblM, 
S,S-AHOKCHA-3-TMa30nMAMHMJlbHblM MJ1U 

8-OKca-3-a3a6Mi4MKno(3,2, 1 )OKT-3-nnbHbtfi 
paAMKan, 

a TaioKe k mx con am npMcoeAMHeHMP c 

HOTOKCMMHblMH (£apMaU,eBTMHeCKU 

npMeMneMbiMM KMcnoTaMM. 

npeAnoMTMTenbHbiMM coeAMHeHMAMM no 
HacToflmeMy m3oo"pgtghmjo nsnqioTCfl 
i^MKnonponnnaMMHO-1 ,3,5-Tpna3MHbi, 
oTBe»-iaK)U4Me o6mefl cjDopMyne I, b KOTOpotf 
R 2 npeACTaBnneT co6ofl MOpcfconMHo-, 

TMOMOpcfconHHO- MJ1M 

S,S-AHOKCMA-TMOMopc{)opnMHopaAMKan, a TafOKe 

MX COnM npMCOGAMHQHMR C HGTOKCMHHbtMM 

(fcapManeBTMHecKM npMGM/iGMbiMH KMcnoTaMM. 
Oco6eHHO npeAnoHTHTenbHbiMM 

COGAMHeHMflMM, COOTBGTCTByKDIAMMM 

M3o6peTeHMto, HBnflKrrca: 

2-L4Mi<nonponMnaMMH-4-Mopcj3onMHO-6-H-npon 
MH-1 ,3,5-TpMa3MH; 

xnoprMApaT-2-L^MKnonponMn-4-i4MKnonponMn 
aMMHO-6-MOp4)onnHOl ,3,5-Tpna3MHa; 

2-UMKno6yTMn-4-i4MKnonponMnaMMHO-6-Mop 
4>onnHO-1 ,3,5-Tpna3MH; 

2-L^MKnonponMn-4-L^MKnonponMnaMMHO-6-TMO 
Mop4)onnHO-1 ,3,5-TpMa3MH; m 

2-L4MKnonponMn-4-L^MKnonponMnaMMHo-6-TMo 

MOp4)OnMHO-1 ,3,5- TpHa3MH-S,S-AHOKCHA- 

HacTO^LAee M3o6p©T©HM© othocmtca TaioKe k 

COnflM npMCOeAMHeHMq C HGTOKCMMHbIMM 

cpapMaL^eBTMHecKM npMeMneMbiMM KMcnotaMM 
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aaMeu;eHHbix 

i4MKnonponnnaMHHo-1,3,5-TpMa3HHOB c 
cjDopMynotf I. B KaHecTBe npMMepoB 
c^apMai^eBTMHecKM npMewineMbix KMcnoT mowho 
yKasaTb MMHepanbHbte KMcnotbi, TaKMe KaK 
xnopoBOAOpoAHafl, 6poMOBOAopoAHan, cepnafl, 

a30THafl, CfcOCCjJOpHafl M LA- KMCnOTbl, M 

opraHMHecKMe KMcnoTbi, TaKMe KaK yKcycHan, 
nMMOHHaR, BMHHan, 6eH30^Hafl, canMi^MnoBafl, 
ManenHOBafl m t.a. KMcnoTbi. 

KorAa MoneKyna coAep>KMT oamh MnM 

HQCKOnbKO aCMMMeTpMHeCKMX L^SHTpOB, TO 

coeAMHeHMfl c cf)opMynort I mop/t HaxoAMTbcji 
nM6o b BMAe paueMMMecKOfl ciwecM, nM6o b bma© 
Toro MnM MHoro SHaHTMOMepa. 3tm pa3nMHHwe 
cpopMbi TaioKe bxoa«t b paMKM HacTOfliAero 

M306peTeHMfl. 

3aMeu^eHHbte 
UMKnonponnnaMMHO-1 ,3,5-TpMa3MHbi, 
cooTBercTByiomMe HacTOflLAeiviy MsoGpeTeHMK), 
mop/t 6biTb nonyneHbi no TOMy MnM MHOMy M3 
cneAyKDLUMx cnoco6oB: 

(a) npoBOAflT peaKL^MJO Me>KAy 
xnop-L\MKnonponMnaMMHO-1 ,3,5-Tpna3HHOM 
cfcopwiynbi II m aMMHo c{)opMynbi R2H (III) no 
ypaBHeHMKD 



'A 

V 



1 

<n> <rn> 
npMMGM B 3TMX C|)OpMynaX R1 M R 2 MMetOT 

AaHHbie Bbiiue 3HaneHHfi; 

(b) npoBOAflT peaKUMK) Me>KAy 
xnop-1 ,3,5-TpMa3MHOM c (fcopNiynofi IV m 
L^MKnonponMnaMMHOM c cpopMynotf V no 
ypasHeHMio 



\ — <\ 



npMMOM B 3TMX 4>OpMynaX R1 M R2 MMeKOT 

npuBeAeHHbie Bbiuue 3HaMeHMfl; 

(c) nyTeM HarpeBaHMfl npM TeMnepaType 
o6pa30BaHMfl 4>nerMbi b TeweHMe HecKonbKMX 
MacoB b anM0aTMHecKOM cnMpTe nposoA^T 
peaKL\Mto MG)KAy N-qMKnonponMn6MryaHMAOM c 
efciopMynotf VI m anKMnoBbiM cno>KHbiM 3<fcMpOM c 
cpopMynoW VII b npMcyTCTBMM anKoronqTa 
LAGnoHHoro MeTanna no ypaBHeHMio 



o o 

N <VI> 

w y™— <i 



1 



npMHeiw b dtmx (fcopwiynax R1 m R2 mmgkdt 

npMBGAGHHbie BblLUG 3HaMeHM«, a Alk anKMnbHbiM 

paAMKan, mmgjolamC^ ot 1 ao 4 aTOMOB yrnGpOAa, 
npeAnoHTHTenbHO sTM/ibHbiM paAUKsin; 
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(d) OKMCJIHIOT 

UHKnonponnnaMHHO-1 ( 3,5-Tpwa3HH c cfcopMynon' 
I, b KOTopofl Ri HMeeT npuBefleHHoe Bbiiue 
3HaHeHne, a R2 TMOMopcponnHO- mjim 
3-Tna3onnflMHMribHbiM paflMKan, HTo6bi nojiVHHTb 
UHKnonponn/iaMMHo-1 ,3,5-Tpna3MHbi c 
cpopMynoPi I, B KOTOpOfl 

R 2 S-OKCMA-THOMOpC^OnMHO, S, 

S-AMOKCHA-THOMOpCpOnMHO-. 

S-OKCMA-3-TMa30ni4AMHmibblHW MJIM S, 

S-AHOKCHA-3-TMa3onnAHHMribHbj^ paAMKan. 

yKa3aHHbie Bbiiue cnocoObi (a) m (b) 
ocyu^ecTanflKDTcn nyieM HarpeBaHMH npn 
BbicoKo^ TeMnepaType b TeneHne HecKoribKnx 
nacoB b nHepTHOM pacTBopMTene, 
npeAnoMTWTejibHO AHOKcaHe mjim 

n3onponmioBOM cnnpie; o6biMHO ohm 
npoBOAflTca npn HarpeBaHUH ao TeMnepaTypbi 
KuneHna ncno/ib3yeMoro pacTBopnTenn m b 
npHCyTCTBMM OCHOBaHMfl. OcHOBaHkie, 
Mcnorib3yeMoe aha saxBaTa xjiopoboaopoahom 
kmcjiotw, KOTopaa BbiAeJifleTca b xoAe peaKuvin, 

MOJK6T 6blTb J1M6o CaMMM aMMHOM, 

npuMeHHeMbiM b peaKU,MM, jimoo Apyrnwi 
opraHunecKUM ocHOBaHneM (HanpMMep, 

TpHSTHnaMMHOM) MJ1H H60praHHHGCKHM 

OCHOB8HM0M (HanpMMep, KapGOHBTOM KaJlMfl). 

McxoAHbie coeAMHeHUfl c cfeopMVJiofl II 
nonyMaKDT no o6biHHbiM MeTOAaM, npoBOAflT 
peaKL^MK) Me>KAy 

2,4-AHxnop-6-R 1-1 ,3,5-Tpna3MHOM c cfcopMynofi 
VIII m i^nKnonponnjiaMUHOM c cpopMynofl V no 
ypaBHeHMK) 



"y 1 



(VIII) 



ci W~ wh — 4 



1 

npuqeM b gtux cpopwiynax R1 MMeeT 
npuBeAeHHoe Bbiwe 3HaneHne. 

3Ta peaKi^nfl o6biHHO npoBOAMTca npn 
TeMnepaType, 3aKn»OMeHHotf Me>KAy -10°C m 
TeMnepaTypoft oxpywaramefi cpeAbi, b hhgpthom 
pacTBopMTene, t3kom KaK xnopocpopM, H B 
npkicvTCTBHH HeopraHnnecKoro mjim 

opraHn«HecKoro ocHOBaHMfl, TaKoro KaK, 
HanpMMep, Kap6oHaT KaxiMfl, Ann 3axBaTa 

XJlOpOBOAOpOAHOft KMCflOTbl, KOTOpafl 

BbiAerweTCfl b xoAe peaKi^M. 

Hto KacaeTcn mcxoahwx coeAMHeHMfl c 
cfcopMvnofi IV, to mx TaioKe nonynaioT b 

CXDOTBeTCTBMM C o6blHHb!MM MeTOAaM M, HpOBOAH 

peaKi^MK) Me>KAy 

2,4-AHxnop-6-R v1 .3,5-TpMa3MHOM c c£opMynofl 
VIII m aMMHOM c <$opMynofl R 2 H (III) no 
ypaBHeHMio 
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1 

CVIII5 



1 

(IV) 

npMHeM b 3tmx <£opMyjiax R-j M R2 MMeiOT 
npMBeAeHHbie Bbiiue 3HaneHMn. 

3Ta peaKi^Mfl o6bNHO npoBOAMTcn npM 
TeMnepaType 0 20°C, b MHepTHOM 
pacTBopMTene, TaKOM KaK xnopocpopM, m b 
npMcyTCTBMM ocHOBaHMH, HanpMMep Kap6oHaTa 
Kan ma. 

2,4-AHX/iop-6-Ri-1 ,3,5-Tpna3MHbi c 
cpopMynoM" VIII, Mcnonb3yeMbie b KanecTse 
mcxoahwx peareHTOB, MoryT 6biTb nojiyneHbi no 
cnoco6y (R. Hirt et al./Helv. Chim. Ada, 33 
(1950), 1365-1369), KOTopbitf saicniOHaeTCfl B 
npoBeAeHMM peaKUMM Me>KAy 

L^ManypMnxnopMAOM m noAXOAfliMMM 

coeAMHeHMeM c 
B KOTOpOfl R1 MMeeT 
3HaMeHMe, a X aTOM 



MarHM^opraHMHecKMM 
cpopMynoM RiMgX, 
npMBeAeHHoe Bbiiue 
ra/ioreHa, npeAnoHTMTenbHO aTOM MOAa mjim 
6poMa. 

HcxoAHbie coeAHHeHMfl c 0opMynoM VI, 
Mcnonb3yeMbie b cnoco6e (c), nonynaiOTCfl b 
pe3yribTaTe cnoco6a, BKmoMaioii^ero ABe 
CTaAMM: 

(1) peaKUMH Me>KAy UMKnonponM/iaMMHOM c 

4>OpMyriO« V M HaTpMGBO^ CO/lbK) 

UMaHoryaHMAHHa c cfcopMy/iOM IX Ann nonyneHMfl 
N-i^MaHO-N'-UjMKnonponMnryaHMAMHa c 
4>opMynoM X b cooTBeTCTBMH c ypaBHeHneM 



♦ HaNC CM) 



<V> <IK> (K> 

(2) HarpeBaHMe 8 MHepTHotf aTMoc0epe b 
TeneHMe HecKonbKMX nacoB npM TeMnepaType, 
6nM3KO« k 160°C, 

N-UMaHO-N'-i^MKnonponMJiryaHMAMHa c^opMyribi 
X c aMMHOM cpopMynbi R 2 H (III) An« 
nonyneHMfl N-i^MKnonponMfi6MryaHMAa c 
(JjopMynoM VI b cooTBeTCTBMM c ypaBHeHneM 



CH ♦ R M 



<«> <III> <VI> 

npMHeM b 3tmx cpopMynax R2 MMeeT 
npMBeAeHHoe Bbiiue 3HaMeHne. 

Mto KacaeTcn cnoco6a (d), b xoab KOToporo 

OKMCJ1RIOT l4MKnonponMJiaMMHO-1 ,3,5-TpMa3MH c 

(fcopMynoR I, 3aMeu4eHHbifl tmomop4)ohmho- mjim 

3-TMa30flMAMHMnbHblM paAMKanOM, KOTOpblW 

nonyMeH no OAHOMy M3 cnoco6oB (a), (b) MnM 

(C), TO OH npMBOAMT K 06p330BaHMIO 

coot BeTCT By K) me ro S-OKCMAa mjim S.S-AMOKCMAa 

B SaBMCMMOCTM OT SKCnepMMeHTaflbHblX 

ycnoBMW, Mcnonb3yeMbix Ann npoBeAeHMH 
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OKMC/ieHMj?. 3to oKucneHne o6whho 
ocyinecTBJifleTCfl npn noMoti^n 
nepoKCOMOHocy/ibcpaTa Kanna (nocraB/ifleMoro 

B TOprOBJlK) nOfl Ha3B3HHeM okcoh: 

2KHSO5. KHS0 4 .K 2 S0 4 ). Korfla peaKL^a 
npoBOflHrcfl npn TeMnepaType 10 20 °C b 

npMCyTCTBUM OT 1 flO 2 MOJlb OKCOHa Ha MOflb 

coeAMHeHMfl c c>opMynofi I, noAnewamero 
OKHcneHUMD, to nonynaioT coeflMHeHne 
S.S-AnoKCMfla. HanpoTMB, ecnn TeMnepaTypa 
peaK4MM noflAep>KHBaeTCfl Me>KAy -5°C \a +5°C 
n ecnn ncnonb3yK)T TonbKO OKono 0,5 Monb 
OKCOHa Ha Mo/ib coeAMHeHkin c cfeopMynofi 1 , to 
nonynawT coeAMHeHne S-OKCMAa. 

Conn npucoeAMHeHMfl c h eTOKCM m h w m m 
0apMaL^eBTHHecKM npweMneMWMU KUcnoTaMM 
MoryT 6biTb nonyneHbi, mcxoaa M3 3aMeu^eHHbix 
i4MKnonponnnaMMHO-1 ,3,5-Tpna3MHOB c 
4>opMyj-iOM I no yme M3BecTHbiM MeTOAaM. 

(locjieAytOLi^Me npwMepw MnnfoCTpupyioT 
HacTOflmee H3o6peTeHne, He orpaHMHHBaq ero. 

(IpuMep 1. nonyHeHne mcxoahwx 
2,4-AMX/iop-6-Ri-1 ,3,5-Tpna3MHOB c cf>opMynofl 
VIII. 

2,4-flnxnop-6-3TMn-1 ,3 p 5-TpMa3MH 

K cycneHSMM, coAepwaunefl oahh SKBMBaneHT 
L|naHypnnxjiopnAa b Tonyone, npn6aBnflioT no 
Kanne 1,5 sKBHBaneHTa 3TM/iMarHMM6poMMAa, 

DaCTBOpeHHOrO B AU3™n080M scfewpe 

(nonyneHHoro npn npoBeAeHMn peaKU.nn Mamnfl 
C 3TMn6pOMMAOM), nOCTOHHHO noAflepwHBaa 
TeivinepaTypy peaKLjuoHHOfl CMecu Me>KAy 10 m 
15°C. nocne npM6aaneHMfl 3Ta CMecb 
BbiAep>KHBaeTCfl npu TeMnepaType OKpywaiomea 
cpeAbi b TeneHne oahojo naca. 3aTeM 
Ao6aanflK)T boahwH pacTBop, coAepwamntf 1,5 

3KBMBan©HTa XJlOpOBOAOpOAHOW KKCriOTbl. 

Pa3AenflioT ABe cfcasbi, cyuuaT opraHMHecKyjo 
cj)a3y Ha cynwfcaTe HaTpun, noTOM yAarmfOT 
pacTBOpMTenb npn noHnweHHOM AaBneHHw. 
OHMmaiOT 2,4-AMX/iop-6-3Tnn-1 ,3,5-Tpna3MH 
nyTeM neperoHKi/i npn noHi/i>KeHHOM AaBneHHH. 
BbixoA: 63% TeMnepaTypa KuneHkia (T ^j: 
83 °C/1 7 M6ap. 

TeM >Ke caMbiM cnoco6oM nonynajoT 
coeAMHeHMq, 06-beAMHeHHbie b Ta6n. I. 

ripuMep 2. nonyneHMe 

L4MKnonponnnaMMHO-1 .S.S-TpMasMHOB c 
cfcopMynofl I no cnoco6y (a). 

A. nonyneHne mcxoahwx 

xnop-L\MKnonponnnaMMHo-1 ,3,5-Tpna3UHOB c 
cfcopMynofi II. 

2-Xnop-4-i4HKnonponmiaMMHO-6-MeTnn-1 ,3,5 
-TpnasHH (HOBoe coeAMHeHne) 

K MoriflpHOMy pacTBOpy 

2,4-AHxnop-6-MeTM/T-1 ,3,5-Tpna3MHa b 
xnopocfeopMe, npeAsapwTenbHO oxna>KAeHHOMy 
AO TeMnepaTypw -10°C, npwoaBnfliOT 1 MO/ib 
UMKnonponMnaMUHa, pacTBOpeHHoro b 
xnopocjiopMe. nocxie npn6aBneHHH AaioT cMecu 
BepHyTbca k TeMnepaType OKpywaiomefi cpeAbi. 
3aTeM CHOBa oxna^aioT CMecb ao 
TeMnepaTypw 0°C, npn6aanflK>T k Hefl boahwH 
pacTBop, coAepKamnW 1 Monb Kap6oHaTa 
Kan ma. flpoAOJDKatoT nepeMeuuMBaHne b 
TeneHne 1-2 h npn TeMnepaType OKpy>Ka joined 
cpeAbi. Ota©j"ihiot opraHHHecKy>o cjsasy, cyujaT 
ee na cynbcfcaTe HaTpnw u BbinapuBaioT 
pacTBopnTerib npn noHaweHHOM AaaneHnn. 
OcTaTOK nepeKpncTannn30BbiBaeTcq b reKcaHe. 
nonynatoT tskmm o6pa30M 

2-xnop-4-u l HKnonponnnaMHHO-6-Me™n-1,3,5-Tpn 
33mh. Bwxoa: 75% TeMnepaTypa nnaaneHMq 
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(T ™): 117-119°C. 

TeM we caMbiM cnoco6oM nonynaiOT 
cneAyramne HOBbie coeAMHeHUFi: 

2-X/iop-4-L\MKJionponnnaMHHO-6-3TMA-1 ,3,5-t 
pna3MH. 

OcTaTOK, nonyqeHHbi^ nocne BbinapuBaHna 
pacTBopMTerifl (bwxoa HeoHnu^eHHoro npoAyKTa: 
100%), ncnoAb3yeTCfl tbkmm, KaK oh ecTb, Ha 
cneAyKDiAeW CTaAnn. 

2-XAop-4-i^nKnonponnnaMHHo-6-H-nponnn-1 , 
3,5-Tpna3MH. Bwxoa: 100% T^: 125°C/0,4 
M6ap. 

2-Xjiop-4-i4MKnonponnnaMMHO-6-H3onponnn- 

1,3,5-TpMa3MH. 

3to coeAHHeHMe nepeKpncTan/iM30BbiBaeTcq 
b reKcaHe. Bwxoa: 74% T^: 79-80°C. 

2-Xnop-4-i4MKnonponnn-6-i^nKnonponn/iaMMH 
o-1 ,3,5-Tpna3MH. 

" 3to coeAMHeHne nepeKpncrajinn30BbiBaeTCfl 
b reKcaHe. Bwxoa (paccHHTaHHwK, mcxoaa M3 
L^naHypunx/iopnAa): 71,5% T^: 66-67°C. 

2-Xriop-4-L\MKrio6yTMn-6-i^MKrionponMnaMMHO 
-1 ,3,5-TpnasnH. 

Bwxoa HeonniAeHHoro npoAytcra 
(paccMMTaHHwW, hcxoa^ us unaHypM/ixnopnAa): 
23% ripoAyKT ncnorib3yeTCfl tbkum, KaK oh ecTb, 
6es APyroti ohmctkm Ha cneAytomefi crraAHM. 

2-Xjiop-4-L^MKnoneHTnn-6-L^HKnonponnnaMMH 

O-1 ,3,5-Tpi<ia3MH. 

Bwxoa (HeoMULAeHHoro npoAyKTa): 100% 
npOAyKT b HeoHMtAeHHOM BMAe ucnoribsyeTCfl 
TaKMM, KaK oh ecTb, Ha cneAyioiAeCi CTaAHM. 

B. nonyneHMe 
L^MKnonponnnaMMHO-1 ,3,5-Tpna3HHOB c 
c>opMyno« I. 

1. 

2-l4nicnonponnriaMMHO-4-Mopc|3onMHo-6-H-nponM 
n-1,3,5-Tpna3MH (coeAHHeHne I) 

K pacTBopy, coAepwameMy 43 r (0,163 Monb) 
2-xriop-4-L;nKrionponMnaMHHO-6-H-nponMn-1 ,3,5- 
Tpna3MHa b 300 mji AMOKcaHa, npn6aBnRK)T, 
noAAep>KMBafl npn TeMnepaType OKpyKafOLueW 
cpeAbi, 45 mji (0,45) MOpcjDoriMHa, 
pacTBOpeHHoro b 200 mji AnoKcana. nocne 
npM6aBneHMP HarpeBaioT CMecb npwi 
TeMnepaType o6pa30BaHnn cfcnerMw b TeneHne 
OAHoro-AByx Macos. 3aTeM a^iot pea kl^moh ho W 
CMecu BepHyTbcn k TeMnepaType OKpywaiOLAe^ 
cpeAbi u OTcpunbTpoBbiBaioT ocaAOK. 

KOHL\6HTpMpy»OT CfewnbTpaT M CHOBa pacTBOpqfOT 

ocTaTOK b AwxnopMeTaHe. npoMWBaioT pacTBop 
boao«. OTAenajOT opraHMnecKyKD cpa3y m cyaiaT 
ee Ha cynw^aTe HaTpna. PacTBOpMTenb 
BwnapHBaeTCH npw noHnweHHOM AaBneHUM. 
OcTaTOK OHMinaeTCfl MeTOAOM xpoMaTorpacfJun 
Ha KpeMH636Me (snioeHT AnxnopMeTaH-3TaHon 
98,5 1,5 (o6"beM/o6"beM)), a npOAyKT 
OKOH^aTenbHO nepeKpucTannnsoBbiBaeTcn b 
am 3t kino bom 34)Mpe. nonynaKDT 36,2 r 
2-i4HKnonponnnaMMHO-4-MOpct)onMHo-6-H-nponn 
n-1 ,3,5-Tpna3MHa. BbixoA: 85% Tnn: 104°C. 
AHani43 Anfl C13H21 N5O b 
paccMMTaHo: C 59,29, H 8,04, N 26,59, 
HafiAeHo: C 59,20, H 8,15, N 26,43. 
TeM >Ke caMbiM cnoco6oM nonynaK)T 
coeAMHeHMfl, 06-beAMHeHHwe b Ta6n. 2 
2 

2-L4nKnonponnnaMHHO-4-MeTnn-6-(8-OKca-3-a3a 
6nunicno /3,2,1/oKT-3-Mn)-1 ,3,5-Tpna3MH 
(xnoprnApaT) (coeAnweHne 9) 

K cycneH3MM, coAepwaiAeW oahh SKBMBaneHT 
xnoprMApaTa 8-OKca-3-a3a6nuiMKno/3,2,1/oKTaHa 
b AHOKcaHe, npn6aBnflK)T 2 3KBHBaneHTa 
Tpn3TnnaMHHa, pacTBOpeHHoro b tom we caMOM 
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pacTBopHTene. 3aTeM Ao6aBnHK)T 1 sKBueaneHT 
2-xnop-4-L4MKJionponnnaMHHO-6-MeTMn-1,3 l 5-Tpn 
aanHa, pacTBopeHHoro b AHOKcaHe. CMecb 
HarpeBaeTCfl npw TeMnepaType o6pa30BaHM« 
cfrnerMbi b TeneHHe HecKonbKwx nacoB. 
Oxjia>KAaioT p,o TeMnepaTypbi OKpywaiometf 

CpeAbl M OT<£HJlbTpOBblBaK)T OCaAOK, KOTOpblfi 

o6pa3yeTCP. BbinapuBaioT c£nnbTpaT npn 

nOHMJKeHHOM A9B/16HMM V\ CHOB3 paCTBOpflKJT 

ocTaTOK b A^x/iopMeTaHe. HpOMbiBajOT pacTBop 
BOAOfl. OTAermiOT opraHnnecKyio <$a3y h cyiuaT 
ee Ha cynbc^aTe HaTpHfl, noTOM BbinapnsaK)T 
pacTBopmenb npn noHHweHHOM AaBJieHnn. 
no/iyneHHW^ TaKHM o6pa30M ocTaTOK 
OHHinaeTCH MeTOAOM xpoMaTorpact)MM Ha 
Kp©M H839M6 (onioeHT Anx/iopMeTaH-3TaHOJi 98:2 
(oG-beM/o6"beM)). X/ioprviApar 
2-L\MKnonponn/iaMHHO-4-MeTnn-6-(8-OKca-3-a3a6 
Mi4MKno/3,2,1/ OKT-3-nn)-1 ,3,5-Tpna3kiHa 
nonynaeTCH b pe3yribTaTe npn6aBJieHHH oahoto 

OKBMBa/ieHTa XJlODOBOAOpOAHOfi KHCnOTbl K 
CBOGOAHOMy OCHOBaHMK) B AH3TH/10BOM 3Cf)Mpe. 

Bwxoa: 63% T™: 220-223°C. 

AHa/in3 Ann Ci 3 H 19 N50«HCI b 

paccHHTaHo: C 52,44, H 6,77, N 23,52, 
CI - 11,92, 

HafiAeHo: C 52,40, H 6,74, N 23,43, 
CI " 1 11,84. 

8-OKca-3-a3a6ML4MKno/3,2,1/oKraH, 
ncnonb3yeMbiM b KanecTBe mcxoahoto peareHTa 
b stom npwviepe, flBnaeTca n3BecTHbiM 
coeAHHeHMeM; oh nonynaeTCH no MSTOAy F. H. 
News et aL (J. Chem. Soc. 1948, 155-158). 

TaM Me caMbiM cnoco6oM nojiynajoT 
coeAMHeHMW, 06-beAHHeHHbie b Ta6n. 3. 

XnoprnApaT 3-a3eTHAHHOHa, ncnojib3yeMbitf 
b KanecTBe hcxoahoto peareHTa Ana CMHTe3a 
coeAMHeHUfi 17, flBTifieTCH M3BecTHbiM; oh 6bin 
nonyneH no MeTOAy H. Baumann et al. (Helv. 
Chim Acta 71, (1988), 1035). 

3. a) 

2-L4nKnonponn/i-4-L\HKnonponnnaMHHo-6-TnoMop 

4>0/lHHO-1,3,5-TpMa3MH (C06AHH8HH6 18) 

CMeiUMBaiOT 12,2 r 

2-xjiop-4-L^MKnonponnn-6-L^MaHonponn/iaMHHO-1, 
3,5-Tpna3MHa (0,057 Morib), 5,97 r 
TnoMopc£oJiHHa (0,057 Monb) m 8 r Kap6oHaTa 
KanHfl (0,057 Monb) b 100 M/i H3onponn/iOBoro 
cnnpTa n HarpeBaioT CMecb npH TeMnepaType 
75-80°C b TeneHMe 2 m. OxjiawaiOT, 
OTct)n/ibTpoBbiBaK)T conn h BbinapuBaioT 
cfwribTpaT Aocyxa H3aneKafOT ocTaTOK 
n ocpe act bom 200 mji AUXJiopMeTaHa, 
npoMbiBaioT pacTBop boao&, cyiuaT ero Ha 
cynb<£aTe HaTpun m BbinapuBaioT pacTBOpurenb. 
KpucTannn3upyiOT nonyHeHHbifl npoAy^r b 
CMecu 3TnnaueTaT-reKcaH 1 :2 (o6-beM/ofrbeM) w 
nonynaKJT 13,18 r 

2-i^MKnonponnn-4-L;MKnonponnnaMHHO-6-TMOMop 
cf)onnHO-1 ,3,5-Tpna3MHa. BbixoA: 83,5% T^: 
133-134°C. 

AHann3 Ann C13H-19N5S b 

paccHHTaHo: C 56,32, H 6,86, N 25,27, S 
11,55, 

HaiiAeHo: C 56,06, H 6,93, N 24.90, S 11,40. 
TeM we cawibiM cnocoooM nojiynatOT 
cjieAyioiuMe coeAHHeHvm: 
b) 

2-L4nKnonponnn-4-i;nKnonponMnaMMHO-6-THOMop 

0OJ1HHO1 ,3,5-TpMa3MH-S-OKCMA (C06A M H6HM© 19) 

Bwxoa: 13%Tnn: 167-168°C. 
AHa/in3 An* C 13 H 19 N 5 OS b 
paccHHTaHo: C 53,24, H 6,48, N 23,89, S 
10,92, 
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HaMAeHo: C 53,10, H 6,52, N 23,46, S 10,62. 
c) 

2-l4nKnonponnn-4-UMKnonponnnaMMHO-6-TMOMop 

(feonKHOl.S.S-TpnaSWH-S.S-AMOKCHA 

(coeAMHeHMe 20) 

BbixoA: 17% T™: 178-179°C. 

AHariM3 Ann C 13 H 19 N502S b 

paccHHTaHo: C 50,49, H 6,15, N 22,65, S 
10,36, 

HatfAeHo: C 50,72, H 6,18, N 22,56, S 10,35. 
d) 

2-l_lMKnonponnn-4-L^nKnonponnnaMMHo-6-(3-TMa3 
ojihahhhji) -1 ,3,5-Tpna3MH (coeAHHeHH© 21) 

BblXOA: 61,2% Tnr,: 110-111°C. 

AHanM3 Ana C 12 H 17 N 5 S b 

paccHHTaHo: C 54,75, H 6,46, N 26,61, S 
12,17, 

HBMAeHo: C 54,83, H 6,46, N 26,68, S 12,30. 
©) 

2-l4nKnonponnji-4-L^MKnonponnnaMMHO-6-(3-TMa3 
OJIMAMHUn) -1,3,5-Tpna3MH-S, S-ahokcma 
(coeAMHeHne 22) 

BbixoA: 35,6% T^: 142-143°C. 

AHann3 Ann C12H17N5O2S b 

paccHHTaHo: C 48,81, H 5,76, N 23,73, S 
10,87, 

HatfAeHo: C 49,11, H 6,78, N 23,69, S 10,96. 

X/ioprnApaT Tna30/iMAHH-1 ,1-AMOKCMAa, 
McnonbsyeMbi^ b xanecTBe ncxoflHoro peareHTa 
Ann cnHTesa npuBeAeHHoro Bbiiue coeAMHeHMfl 
22. nonynaeTCfl b pe3ynbTaTe cnoco6a, 
BK/ihOMaKDLnero Tpn CTaAMM: 

a) N-TpeT-6yTOKCMKap6oHnn-Tna3onMAMH 

K pacTBopy, coAepwameMy 8,9 r (0,1 Morib) 
Tna3onnAHHa b 50 mji AHOKcaHa m 50 mh BOAbi, 
npvi6aBnnK)T no Kanne pacTBop, coAep^aiAMM 24 
r (0,11 Monb) py\ Ka p6oH a Ta AH-TpeT-6yTnna b 
50 m/i AHOKcaHa, noAA©P>KMBafl 3HaneHMe pH 
Me>KAy 10 m 10,5 nyTeM AoGaBneHun HaTpoBoro 
menoKa. nepeMewHBaioT CMecb npn 
TeMnepaType OKpywaKJii^e^ cpeAbi b TeneHne 6 
h. Ot0mji bT po b bi b a jot o6pa30BaBiunec^ conM n 
BbinapuBaioT opraHMMecKuPi pacTBopnTenb npn 
noHMweHHOM AasneHMM. SKCTparnpytoT 

BOAflHMCTWK OCTaTOK AUxnopMSTaHOM (2 .50 
mji), A©KaHTnpyK)T, cyiuaT opraHMMecKyto cf>a3y 
Ha cynbc£aTe HaTpki^ m BbinapMBaiOT 
pacTBOpHTerib. OcTaTOK onuiAaeTCW b 
pe3ynbTaTe neperoHKM npn noHnweHHOM 
AaBJieHnn. nojiyHaKJT 16,3 r 

N-TpeT-6yTOKCMKap6oHMJi-Tna30JiMAMHa. BbixoA: 
86,2% Tk^,: 56-57°C/6,7 M6ap. 
b) 

N -TpeT-6yTOKCMKap6oH mjvt wa3onn ahh- 1 , 1 -amokc 

MA 

npneaanflioT no Kanne npn TeMnepaType 
OKpywaiOLAeM cpeAbi pacrBOp, coAepwamMM 30,7 
r (0,05 Morib) OKCOHa 

(2KHSO 5.KHSO4. K2SO4) B 300 mji BOAbi, K 
pacTBopy, coAepwaiAeMy 7,3 r (0,0385 MOJib) 

N-TpeT-6yTOKCHKap60HMJl-THa30JlMAMHa b 100 

mji AHxnopMeTaHa m 200 Mn MeTaHona. 
nepeMeujuBaioT CMecb npn TeMnepaType 20°C 
b TeMeHMe 24 h, noTOM A°6aBn^K)T 500 mji 
BOAbi, 3KCTparnpyiOT AHXJiopMeTaHOM (3.200 
mji), cyujaT opraHMHecKyio c{)a3y Ha cynb4)aTe 
HaTpkin n BbinapuBaioT pacTBopMTejib. OcTaTOK 
KpncTannn3npyK)T b 300 mji M3onponnnoBoro 
scjwpa. nojiynaiOT 6,58 r 

N-TpeT-6yTOKcnKap6oHnn-Tna30JiMAHH-1 , 1 -ahokc 
MAa. BbixoA: 74,4% T m : 106-107°C. 
AHaJlM3 ATI* C8H15NO4S B 
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paccHMTaHo: C 43,44, H 6,79, N 6,33, S 
14,48, 

HaMfleHo: C 43,52, H 6,78, N 6,33, S 14,36. 
c) XnoprMApaT Twa30JiiwiH-1 ,1-AMOKCMfla 
CweiuMBafOT 1,8 r (0,0081 Monb) 

N-TpeT-6yTOKCMKap60HH/l-TMa30nHAMH-1,1-AMOKC 

n^a n 50 mji 2h. pacTBOpa xnoposoAOpOAHofl 
KMcnoTbi b AM3TWIOBOM scfcMpe. DepeMeujMBajoT 
nonyneHHyio cycneH3M*o npn TeMnepaType 20°C 
b TeMeHne 6 h, noTOM ocraBnflioT b noi<oe Ha 48 
h. OcaAOK 6enoro i^BeTa xnoprMApaTa 
Tna3onnAMH-1 ,1-AMOKCMAa OTtfcwnbTpoBbiBaeTCfl, 
npoMbiBaeTCfl b AMSTMnoBOM scfcMpe m cywMTCfl. 
nonynafOT TaKMM o6pa30M 0,83 r npoAyicra. 
Bwxoa: 65,3% T^: 173-174°C. 
AHanMS Ana C3H7NO2S HCI b 
paccMMTaHo: C 22,86, H 5,08, N 8,89, 
HawAeHo: C 23,29, H 5,01, N 8,69. 
flpuMep 3. nonyneHMe 

UMKnonponnnaMMHO-1 ,3,5-Tpna3MHOB c 
cfeopMynofl I no cnocooy (b). 

A. nonyneHMe mcxoahwx 
x/iop-1 ,3,5-Tpna3MHOB c 45opiviy/ioM IV. 

2-Xnop-4-t^MKnonponM^-6-MopcpojiMHO-1 ,3,5- 

Tpna3MH 

K pacTBopy, coAepwaLAeMy 5,7 (0,03 MOJib) 
2,4-AMXJiop-6-unKnonponnn-1,3,5-Tpna3MHa b 50 
mji xnopocfeopMa m oxnaweHHOMy ao 
TeMnepaTypw 3 5°C, npn6aB/iflK)T 3a 30 mmh 

paCTBOp, CO A3 p>K3 LLJM M 2,61 T (0,03 MOJlb) 

Mop4)oriMHa b 20 Mn xnopocfropMa. flaioT 
TeMnepaType cMecu noAHflTbca ao npMMepHO 
10 °C, noTOM CHOBa oxna>KAaK)T AO 5°C m 
npu6aBiiflK)T no Kanne pacTBop, coAepwamMfi 
4,14 r (0,03 Monb) Kap6oHaTa KanMfl B 15 mji 
BOAbi. 3areM nepeMeiuMBaioT CMecb npM 
reMnepaType OKpywaioLnefi cpeAbi b TeneHne 2 
h. npn6aanfl(OT 30 mji BOAbi m oTAenflKrr 
opraHMMecKyio cfca3y. npowibiBaiOT pacTBop 
boaoW, cyaiaT Ha cynbcpaTe HaTpwa n 
BbinapuBaioT pacTBOpMTenb npw noHMweHHOM 
AaBJieHHH. OcTaTOK OHMinaeTCH motoaom 
xpoMaTorpacfci/M Ha KpeMHe3eMe 

(3jiK)eHT-AHxnopMeTaH-3TVinaL4eTaT - 96,5:3,5 
(o6"beM/o6-beM)), a 3aTeM 

nepeKpncTannn30BbiBaeTCfl b reKcaHe. 
nonynaKDT t3kmm o6pa30M 5,5 r 
2-xnop-4-miKnonponMn-6-Mop4)onMHO-1,3,5-Tpn 
a3MHa. BbixoA: 76,2% T^: 99-1 00°C. 

AHa/iM3 Ann C^H^CI N4O b 

paccMMTaHo: C 49,89, H 5,41, N 23,28, CI 
14,76, 

Ha«AeHo: C 49,91, H 5,44, N 23,06, CI 14,46. 

B. nonyMeHne 
i4HKnonponmiaMMHO-1 ,3,5-Tpna3MHOB c 
cfcopMynofl I. 

2-LlnKnonponMJi-4-L4MKnonponn/iaMMHo-6-Mo 
p<fconwHO-1 ,3,5-Tpna3HH 

K pacTBopy, coAepwameMy 5,1 r (0,021 

MOJlb) 

2-xnop-4-UMKnonponnn-6-Mopc|DonMHo-1,3,5-Tpn 
asMHa b 50 mji AHOKcaHa, npM(5aBnaioT npn 
TeMnepaType OKpywaiomefl cpeAbi 2,85 r (0,050 
MOJib) UMKnonponnjiaMUHa, pacTBopeHHoro b 20 
mji AHOKcaHa. HarpeBaKDT CMecb npM 
TeMnepaType o6pa30BaHnn cfcnerMbi b TeneHne 
5 h. 3aTeM BbinapnBa»oT pacTBOpnTenb npM 

nOHM>KeHHOM AaBJieHMM M paCTBOpflKJT OCTaTOK B 
50 MJI AHXJlOpMOTaHa M 50 MJI BOAbi. OTAeJ1HK)T 

opraHMHecKyto c£a3y, cyiuaT Ha cynbcfcaTe 
HaTpnq n BbinapMBaKDT pacrsopMTenb npn 

nOHM>KeHHOM AaBneHMM. OCTaTOK 

KpMCTanjiH3npyK)T Ha xojioAy b reKcaHe. 
nonynatOT 5,22 r npoAyicra. 3tot npOAyicr 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



CI 



CI 



o6pa3yeT xnoprMApaT b cMecM 
3TaHon-AH3THJioBbiR scfeMp. nonynaioT 5,1 r 
xnoprnApaTa 

2-iAMKnonponnn-4-L^MKnonponMJiaMMHo-6-Mopc|x3 

J1HHO-1 ,3,5-TpHaSMHa, KOTOpblfl MAeHTMHeH 

coeAHHeHMHD 3, nonyneHHOMy b npMMepe 2.B.1. 
Bwxoa: 81 ,7% T^: 183-184°C (ai4eTOHMTpnn). 
AHann3 Ann CisHigNsO HCI b 

paccMnfaHo: C 52,44, H 6,72, N 23,53, 
11,93, 

HaflAeHo: C 52,46, H 6,73, N 23,44, 
11,89. 

npuMep 4. nonyHeHne 

i4MKnonponnnaMHHO-1,3,5-Tpna3MHOB c 
cf)opMyjio« no cnoco6y (c). 

A. N-UnaHO-N'-Li^KJionponnjiryaHMAHH 
npi^roTaBJiMBaKJT cycneH3u»o, coAep)Kai4yK) 

9,36 r (0,1 Monb) xjioprnApaTa 
UHKnonponnnaMUHa n 8,9 r (0,1 Monb) 
HaTpneBoft conn u,uaHoryaHHAMHa b 100 mji 
H-6yTaHona m 8 mji BOAbi. HarpesaiOT CMecb npn 
TeMnepaType o6pa30BaHna cfjJierMbi b TeneHne 
2 m. OmibTpyiOT cycneH3HK> n npoMbisaiOT 
c^MJibTpyiou^nW cjioW Ha cpmibTpe npw noMomn 
100 mji H-6yTaHona. OmibTpaT BbinapnsaeTCJi 

npM nOHM)KeHHOM AaBJieHMM. OCTaTOHHOe 

>KMAKoe Macno M3aneKaeTCfl b 300 mji 
aMeTOHMTpMna. Aoboa^t ao TeMnepaTypw 
o6pa30BaHM5i c|)nerMbi, cpMJibTpyioT b ropflneM 
BMA6 m npoMbiBaioT 4)MJlbTpyfOLL;M« cjiom Ha 
ct3MjibTpe aueTOHMTpMnoM. BbinapMBaioT 

0MJlbTpaT M MeAneHHO KpMCTaJlJIMSMpyKDT 

nojiyneHHoe kmakoo Macno. nonynaioT 7,7 r 
N-L\naHo-N'-qMKnonponMJiryaHMAMHa. BbixoA: 
62% Tnr,: 106°C (M3onponMnoBbiW cnMpT 

AMSTMnOBblW 3<^)Mp). 

AHanM3 Ana C5H8N4 b 

paccMnTaHo: C 48,37, H 6,49, N 45,13, 

HaMAeHo: C 48,40, H 6,50, N 45,14. 

B. nonyneHMe McxoAHbix 
N-i4MKnonponMn6MryaHMAOB c c|x3pMynoW VI. 

1. 

N-/MMMHo(L|MKnonponnnaMMHO)MeTnn/-4-MOpcf)0 
nMH-Kap6oKCMMMAaMMA (xnoprMApaT) 

HarpeBatOT CMecb, co Ae p >Ka LAy k> 4,0 r (32,3 
MMonb) N-u,MaHO-N'-i^MKnonponMnryaHMAMHa m 
3,98 (32,3 MMonb) xnoprMApaTa Mopcf)onMHa, 
npM TeMnepaType 160°C b aTMOCc^epe a30Ta b 
TeneHMe 2,5 m. PacTBopfliOT nonyneHHyK) 
TBepAyfo Maccy b 200 Mn M3onponMnoBoro 
cnMpTa npM KMnsMeHMM. cDnnbTpyioT b ropflMeM 
BHAe u KOHi^eHTpupyjoT 4)nnbTpaT ao no^BneHUfl 
cycneH3MM c TBepAbiMM ^acTMi^aMM. Oxna)KAa»OT 
3aTeM CMecb ao o6bNHoW TeMnepaTypw m 
npM6aBnH»OT 200 Mn am 3T Mn o bo ro scfy/ipa. 
npoAyKT peaxLjMM KpMCTannM3MpyeTc«. 

0MnbTpyK)T, npOMblBaiOT npOAyKT B AH3TMnOBOM 

3cf)Mpe m cyaiaT. nonynaioT 6,8 r xnoprMApaT 
N-/MMMHo(i^MKnonponMn-aMMHO)MeTMn/-4-Mopc|)o 
n m h Ka pGOKCM m m Aa m m Aa . BbixoA: 85% T^: 
195-196°C. 

AHanM3 Ana CqH 17 N 5 0, HCI b 
paccMMTaHo: C 43,63, H 7,32, N 28,27, 
14,21, 

HaPlAeHo: C 43,60, H 7,35, N 27,93, 
14,18. 
2. 

N-/MMMHo(i4MKnonponMnaMMHo)MeTnn/-4-TnoMop 

<$On M H - K3 p6o KCM M M A3 M M A~S , S-14MOKCMA3 

(xnoprMApaT) 

3to coeAMHeHMe 6bino nonyneHO, ksik m 
npeAbiAyujee coeAMHeHMe, npM npoBeAeHMM 
peaKi^MM xnoprMApaTa 



CI 



CI 



O 

CO 

10 

CO 

10 
0 



-8- 



to 

CD 

at 

Oi 

Ca> 

O 



TMOMOpCt)OriHH-1 , 1 -flMKOCMfla (6pMTaHCKMM 

naTeHT IM 874519) c 

N-i^naHO-N'-miKnonponnnryaHHAHHOM npn 
TeMnepaType 160°C b TeqeHne 6 m. BbixoA: 
58,4% nojnyneHHbiM npoAyicr, KOTopbifl ABnaeTCH 
hmctwm Ha 90% (xpoMaTorpacpufl), 
ncnorib3yeTCR TaKUM, KaK oh ecTb, b 
nocneAyioiijeH peaKL^kiM. 

C. nonyMeHne 
L\nKnonponnnaMHHO-1,3,5-Tpna3MHOB c 
cpopwiynofi I. 

1. 

2-l_lMKnonponkinaMMHO-4-/1-MeTM/iL^MKnonponnn/ 
-6-mop4)ojihho-1 ,3,5-Tpna3MH (coeAMHeHMe 24) 

PacTBopRK) 0,48 r (20 MMonb) HaTpua b 20 
mji 6e3BOAHoro 3TaHona. npn6aBnn»OT otot 
pacTBop k pacTBopy, coAepwameMy b aiaHone 
2,48 r (10 MMonb) xjioprMApaia 
N-/HMMHO(t4HKnonponnjiaMHHO)MeTmi/-Mopct)OJin 
HKap6oKCMMMAaMMAa, noTOM k cm ecu e^e 
npn6aan«K)T 2,82 r (22 MMO/ib) 
1 -MeTkinunKnonponaHKap6oKcnnaTa omna. 
3aTeM HarpeBaiOT cwiecb npn TeMnepaType 
o0pa3OBaHM« cfenerMbi b aTMOcc^epe a30Ta b 
Te^eHne 88 h. Oxna>KAaiOT , BbinapuBaJOT cnupT 

npH nOHHKBHHOM AaBJieHUM, a OCTaTOK CHOBa 
paCTBOpaJOT B 50 Mil BOAbl M 200 MJl 

AnxopMeTaHa. OTAenaT BOAHyjo cfrasy, 
npoMbiBa«T ABa>KAbi opraHMMecKyjo cpa3y npn 
noMoinn 50 m/1 BOAbi m cyujaT Ha cynwfcaTe 
Mamnfl. BbinapHBaioT pacTBOpnTe/ib npn 
noHH>KeHHOM AaBneHMM v\ 

nepeKpncTan/iM30BbiBa»OT OCTaTOK b CMecu 
neTponefiHbifl scJwp-AHxnopMeTaH 1:1 
(o6-beM/o6-beM). nonynaioT 0,49 r 
2-L\MKnonponnnaMHHO-4-/1-MeTnnmiKnonponn/i/- 
6-MopcponnHO-1 ,3,5-Tpna3HHa. Buxoa: 1 7% 
T nn: 94-95°C. 

AHann3 An« C 14 H 2 iN 5 0 b 

paccwuTaHo: C 61,06, H 7,69, N 25,44, 

HaifaeHO: C 61,15, H 7,66, N 25,56. 

TeM we caMbiM cnocoooM nonynaioT 
cneAyHDL4ne coeAHHeHHa: 

2. 

2-l4MKnonponkiriaMkiHO-4-/2-MeT^irinnKnonponMn/ 
-6-Mopcf)onMHO>1 ,3,5-Tpna3MH (xnoprnApaT) 
(coeAMHeHMe 25). 

BpeMfl HarpeBaHM^: 62 h. Bwxoa: 38,7% 
Tnn: 177-178°C. 

AHann3Anfl C^HteiNsO.HCI b 

paccMMTaHo: C 53,93, H 7,06, N 22,47, 
CI ' 11,40, 

HaflAeHo: C 54,01, H 7,14, N 22,19, 
CI " 11,27. 

3. 

2-l4MKno6yTMJi-4-qnKnonponnriaMMHo-6-TMOMOp 
4>onnHO-1,3,5-Tpna3MH-S, S-amokcma 
(xnoprMApaT) (coeAMHeHMe 26) 

BpeMH HarpeBaHun: 18 h. Bwxoa: 39% T^: 
220-225°C (c paa/ioweHneM). 

AHanMS Anw C^h^iNsC^S.HCI b 

paccMHTaHO. C 46,73, H 6,12, N 19,47, S 
9 87 CI" 8 90 

HaRAeHo:'c 46,24, H 6,02, N 19,14, S 
9,78, CP 8,70. 

4. 

2-l4nKnonponnnaMHHo-4-(2-MeTMni4MKnonponn/i) 

-6-THOMOp450nMHO-1,3,5 -Tpna3MH-S, S-amokcma 
(coeAHHeHwe 27) 

BpeM« HarpeBaHMJi: 27 h. Bwxoa: 93,9% 
T 180-182°C. 

Ah£uim3 An« C14H21N5O2S B 

paccMMTaHo: C 52,01, H 6,50, N 21,67, S 
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HaMAeHo: C 51,00, H 6,54, N 21,36, S 9,89. 
5. 

2-L|MKrionponnjiaMMHO-4-(2,2-AHMeTMJiL^MKnonpo 

nHJl)- 6-TMOMOp(J)OnMHO-1 ,3,5-TpMa3HH-S, 

S-amokcha (coeAMHeHMe 28) 

BpeMn HarpeBaHkin: 6 AHetf. Bwxoa: 
40,1% J m : 170-172°C. 

AHann3 An« C 1 5H 2 3N50 2 S b 

paccMHTaHo: C 53,41, H 6,82, N 20,77, S 
9,50, 

Ha ft a@ ho: C 54,02, H 6,86, N 20,88, S 9,39. 
6. 

2-L4nKnonponnnaMMHO-4-(2-H-nponkinqnKnonpon 
nn) 

-6-THOMop4>onwHO-1, 3, 5-TpnasnH-S, S-amokcma 

(coeAMHeHMe 29) 

BpeMfl HarpeBaHkin: 20 h b aBTOKnaBe npn 

TeMnepaType 110°C. Bwxoa: 28,7% T m : 

148-149°C. 

AHann3 Ann C 1 6H 2 5N50 2 S b 
paccwaHo: C 54,70, H 7,12, N 19,84, 
Ha«AeHo: C 54,71, H 7,10, N 20,05. 
flpMMep 5. noJiyneHne 

L4MKnonponM/iaMMHO-1,3,5-TpMa3MHOB c 

cpopMynofi I no cnoco6y (d). 
A. 

2-l4kiKnonponnn-4-i4HKnonponnnaMMHo-6-(3-TMa3 
OJlMA^Hkin) -1 ,3,5-TpMa3MH-S, S-ahokcma 
(coeAMHeHMe 22) 

K pacTBopy, coAepwameMy 6,58 r (0,025 
Monb) 

2-L^HKnonponM/i-4-L^MKnonponMJiaMMHO-6-(3-TMa3 
onnAMHnn)-1 ,3,5-Tpna3HHa (coeAMHeHMe 21) b 
75 Mn AnxxiopMeTaHa m 150 mji MeTaHona, 
npM6aBfiflK)T no Kanne npM TeMnepaType 10 
15 °C pacTBop. coAepwaLAeW 30,7 r (0,05 Monb) 
OKCOHa (2KHSO5.KHSO4. K2SO4) b 75 wn 
BOAbi. nepeMewMBaioT CMecb npn TeMnepaType 
OKpywaiomeM cpeAbi b TeneHMe 3 m, noTOM 
npM6aB/iflioT eu^e 3 r OKCOHa, pacTBopeHHoro b 

10 mji BOAbi, m n o AAe p>km Ba k>t nepeMeujMBaHne 
b TeneHne 2 h. npuoaBriHiOT 200 mji boaw, 
3KCTparnpyiOT AMX/iopMeTaHOM (3,100 m/i), 
OTAenwioT n cyiuaT opraHMHecKyio cf>a3y Ha 
cyrib4>aTe HaTpun m BbinapMBaKJT pacTBopMTenb. 
OcTaTOK OHMiAaeTCfl motoaom xpoMaTorpac^MM 
Ha KpeMHe3eMe (onioeHT: AMxnopMeTaH-GTaHon 
98: 2 (o6-beM/o6"beM)). nonynaiOT 3 r 
2-i4MKnonponnn-4-i4HKnonponnnaMMHO-6-/3-Tna3 
oxihamhmti/ -1 ,3,5-TpMa3MH-S, S-AMOKCMAa, 
MAeHTMMHoro coeAMHeHMio, nonyneHHOMy b 
npuMepe 2.B.3.e. Buxoa: 40,7% T^: 142-143°C 
(3Tnnat4eTaT-reKcaH). 

B. 

2-L4nKnonponnn-4-L^MKnonponMnaMMHO-6-(3-Tna3 
on mam h mji) -1 ,3,5-TpMa3MH-S-OKCMA (coeAMHeHMe 
23) 

K oxna>KAeHHOMy ao TeMnepaTypbi 0°C 
pacTBopy, coAepHcameMy 11,85 r (0,045 MO/ib) 
2-i4MKnonponnn-4-i^MKnonponn/iaMMHO-6 
-(3-TMa3onnAMHMJi)-1 ,3,5-TpMa3MHa (coeAMHeHMe 
21) b 150 mji AMxnopMeTaHa m 300 m/i 
MeTaHona, npM6aanflK)T no Kanne, He npeBbituafl 
TeMnepaTypbi 5°C, pacTBop, coAepwaiAM^ 1 5,35 
r (0,025 Monb) OKCOHa b 150 Mn BOAbi. 3aTeM 
eiue nepeMewMBaioT CMecb npM TeMnepaType 
5 °C b TeneHne 30 mmh. OTO>MnbTpoBbiBaK)T 
ocaAOK M3 MMHepanbHbix cone^ Ha rM0no-L;ene. 
YAanaioT opraHMMecKyio 4)a3y nyTeM 
AeKaHTat^MM, pa3oaBnflioT BOAHyio o>a3y 
nocpeACTBOM 400 Mn BOAbi m 3KCTparnpyK3T ee 
AMxnopMeTaHOM (2.200 Mn). CyujaT 
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opraHMMecKyio o>a3y Ha cynbcfcaTe HaTpMn m 
BbinapuBaKJT pacTBopnTenb. H3BneKatoT ocrraTOK 
nocne BbinapMBaHMn b 100 m/i AMxnopMeTaHa, 
cJmnbTpyioT m KOHueHTpnpy»OT. rionynaiOT 
nepByio napTMto Maccofl 2,83 r TBepfloro 
npoAyKTa. noAmenaHMBafOT BOAHyio $a3y m 
3KCTparnpytOT ee A^xnopMeTaHOM (3.100 m/i), 
cyujaT opraHMHecKyio <fca3y Ha cynbtfiaTe HaTpufl 
n yAannioT pacTBopnTe/ib. nonynaiOT TaKMM 
o6pa30M 8,41 r TBepAoro ocTarKa (BTOpan 
napTMfl). 06e napTMM o6""beAHHniOTcn m 
OHnu;aK)Tc« MeTOAOM xpoMarorpac^MM Ha 
KpeMHe3eMe (3nioeHT:AMxnopMeTaH-3TaHon 93:3 
(o6-beM/o6"beM)). nonyHaMDT 7,66 r 
2-L|MKnonponnn-4-L;MKnonponnnaMMHo-6-(3-TMa3 
onnAMHnn)-1 ,3,5-TpMasMH -S-OKCMAa, 
3aKpncTajinn30BaHHoro b cm ecu 

3TH/iaL^eTaT-reKcaH (1:3 o6-beM/o6"beM). Bhxoa: 
61 %Jnn;. 136-137°C. 

AHann3 Ann C 12 H 17 N 5 OS e 

paccMMTaHo: C 51,61, H 6,09, N 25,03, S 
11,47, 

HaMAeHo; C 51,79, H 6,10, N 26,09, S 11,50. 

KaK 6bino yKa3aHo Bbiixie, 3aMemeHHbie 
i^MKnonponn/iaMMHO-l ,3,5-Tpna3HHbi c 
cfeopMynofi I, a TaiOKe mx conn npucoeAnneHUfl c 

HeTOKCUHHblMM CfcapMaLjeBTHHeCKH 

npneMneMbiMM KucnoTaMM o6naAaiOT 
cnocoGHOCTbK) HcnpaarmTb 3<4x£eKTbi 
rnnoc{)yHKi4MOHMpoBaHMfl xonnHeprnMecKoW 

CMCTeMbl M UMetOT T6M CaMbIM aKTMBHOCTb, 

6naronpnHTHyto Ann npoL\eccoB, cBn3aHHbix c 
naMATbK). KpOMe roro, ohm o6naAaioT 
LjeHTpanbHofi cepoTOHeprnnecKoR n 
6poHXOcna3MOJinrnHecKO^ aKTMBHocTbto; ohm 

npOTMBOAefiCTByiOT BblCBo60)KAeHMIO 
MeAHaTODOB MaCTOl^MTOB, MMeiOT 

npoTMBOBOcnanMreribHyio m npoTMBooTeHHyio 

aKTMBHOCTb M nOTeHl^ManM3MpyKDT 

BiiMflHMe p-aApeHeprMHecKoro aroHMCTa Ha 
MbiLueMHoe pacc/ia6neHMe. 

OnMcaHHbie HMxe o>apMaKonorMMecKMe 
MCnblTaHMfl BbiqBJlflJOT 3TM pasjiMMHbte 

6naronpMflTHbie cBOMCTBa. 

1. BnM^HMe Ha npoijeccbi, cBnsaHHbie c 
naMPTbK). 

CoeAMHeHMfl no HaoronmeMy M3o6pereHMio 
M3yna^MCb c uenbio BbinBneHMn, c oahom" 
CTOpOHbl, MX cnocoSHOCTM 6naronpMnTCTBOBaTb 
o6yneHMK), BbipaxaeMotf yMeHbLueHMewi HMona 
onbiTOB, Heo6xoAMMbix Ana AOCTMxeHMn 
npeAonpeAeneHHoro KpMTepMn, m, c APVofi 

CTOpOHbl, MX CnOC06HOCTM npOTMBOAefiCTBOBaTb 

aMHesMM, BbObiBaeMoPi BBefleHnew 

CKononaMMHa. 

fljiji 3Toro Mcnorib30BaiiM MeroA naccMBHoro 

yKnOHeHMfl C MHOrOHMCneHHblMM MCriblTaHMPMM. 

3tot iweTOA xoponio MSBecTeH Ann oueHKM 
34>4>eKTOB, oKasbisaeMbix coeAMHeHMeM Ha 
naMATb m o6yMeHMe (A. Fine et. al. Proc. 
Natl. Acad. Sci. USA, 82 (1985), 5227-5230). 

TecT BbinoriHfleTCfl Ha caMLjax Kpbic 
Spraque-Dawley (160-200 r), KOTopbie b xoAe 
SKcnepMMeHTa coAepxaTcn b cia h Aa pt h bix 
KneTKax. Hcnonb3yeMoe ycTpoficTBO 
npeACTaBnneT co6ofl npo3paMHy*o KneTKy c 
KBaApaTHbiM ocHOBaHMeM (CTopoHa 35 cm, 
BbicoTa 25 cm), 060 pyAO Ba h ny kj ceTMaTbiM 
HacTMnoM, Ha KOToputf MoxeT noAaBaTbcn 

3fl e KTpM MeCKM TOK. M30nMpyJOLAM^ KOBpMK 

(10.17 cm) M3 KaynyKa noMeujaeTcn Ha HacTM/i 
b oahom M3 yrnoB KneTKM. 

rj/m topo HTo6bi oueHMTb, cnoco6HO nM 
coeAMHeHMe 6naronpMnTCTBOBaTb o6yneHMK), 
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cymecTByioT cneAyic-LUMM onbiT. 

Ka>KAoe xMBOTHoe noMemaeTcn Ha 
KaynyKOBbifl kobpmk, m OTMenaiOT BpeMn, 

KOTOpoe >KMBOTHOe 33TpaHMBaeT, MT06bl 

pewMTbcn noKMHyTb sto nonoxeHMe Ann 
o6cneAOBaHMfl KneTKM. CnycTfl 20 c nocne 
o6cneAOBaHMfl )KMBOTHoe nonynaeT 
sneKTpMMecKMM yAap (npoAOJDKMTeribHOCTbK) 3 c) 
no nanaM, BbisbiBaroiAM^ peaKi^MK) 6ercTBa. 
Kpbica HeMeAneHHO yAanaeTCfl ms ycTpotfcTBa m 
pa3MeiAaeTCfl b cBoeR mcxoahom" KneTKe. 

(lOBTOpfllOT 3TOT SKCnepMMeHT AO TORD MOMeHTa, 

KorAa )KMBOTHoe ocTaeTca, no MeHbiueW Mepe 
1 80 c Ha KaynyKOBOM KOBpMKe, HTo6bi M36e>KaTb 
sneicrpMHecKoro yAapa. 

06yneHMe Bbipa>KaeTCfl b bma@ cpeAHero 
HMcna onbiTOB, Heo6xoAMMbix Ann AOCTMxeHMH 
BpeMeHM npe6biBaHMfl Ha KOBpMKe BenMHMHoW 
180 c. 

BpeMfl npe6biBaHMfl BenMHMHotf 180 c Ha 
KaynyKOBOM KospuKe paccMaTpMBaeTCfl KaK 
MaKCMManbHbt^ pe3ynbTaT, noAne>KamMW 
ocyLAecraneHMJO >kmbothum Ann M36e>KaHMfl 
sneKTpMHecKoro yAapa. Kpbicbi, KOTopbie 
npe6biBaKDT a TeneHMe 3Toro BpeMeHM Ha 
KOBpMKe, npMo6penM pecfineKc yxnoHeHMn m 
noMemajoTCH b cboio McxoAHyio KneTKy, He 
nonynan sneKTpMMecKoro yAapa. 

Ann Toro HTo6bi oueHMTb, cnoco6Ho nM 
coeAMHeHMe 6naronpMflTCTBOBaTb 3aKpenneHMto 
naMATM bo BpeMeHM, ocymecTBnnHDT 
cneAytoLi^M^ 3KcnepMMeHT. Ksw<Aoe KMBOTHoe 
noABepraeTcn neTbipeM McnbuaHMnM e MOMeHTbi 
BpeMeHM: 0, 4, 24 m 28 m. B nepBOM McnbiTaHMM 
(BpeMn 0) >KMBOTHoe noMeiAaeTcn Ha 
KayMyKOBbifl kobpmk, m oTMenatOT BpeMn, 
KOTOpoe oho 3aTpaHM BaeT , HTo6bt peniMTbcn 
noKMHyTb sto nonoxeHMe Ann o6cneAOBaHMn 
icneTKM. Cnyc™ 20 c nocne o6cneAOBaHMn 
Kpbica nonynaeT 3netapMMecKM« yAap 
(npoAonxMTenbHOCTbio 3 c) no nanaM, 
Bbi3biaaioLLiMtf peaxLjMio 6ercTBa. Kpbica 
HBMeAneHHO yAanneTcn M3 ycTpoC^CTBa m 
pa3MetAaeTcn b cBoeM mcxoahoW KneTKe. B xoAe 
Tpex nocneAytou4Mx onbiTOB (BpeMeHa: 4, 24 m 
28 m) xMBOTHoe cHOBa noMeu^aeTcn na 
KaynyKOBbiW kobpmk, m OTMenajoT BpeMH, 
saTpaHMBaeMoe, HTo6bi noKMHyTb sto 
nonoxeHMe. KaK ro/ibKO MeTbipe nanw 
XMBOTHoro OKa3biBaioTcn Ha ceTKe, oho 
nonynaeT sneKTpMHecKMft yAap m oho 
HeMeAneHHO yAanneTcn M3 ycrpouicTBa. 

B Hanane SKcnepMMeHTa Kpbicbi A©nnTcn Ha 
4 OAHopoAHbie rpynnbi no 15 xmbothux. 3a 
TpMAUaTb MMHyT ao KaxAoro McnbiTaHMn KaxAan 
rpynna xMBOTHbix noABepraeTcn onpeAeneHHO^ 
o6pa6oTKe: 

rpynna 1 nony^-iaeT BHyTpM6pioujMHHyK) 
MH"beK4MK) 0H3MonorMHecKoro pacTBopa; 

rpynna 2 nonynaeT BHyTpM6pioujMHHyK) 
MH"beKi4Mio ncnbiTbiBaeMoro coeAHHeHMn; 

rpynna 3 nonynaeT BHyTpM6pioujMHHyK0 
MH-beKi4MK) 0,5 Mr CKononaMMHa; m 

rpynna 4 nonynaeT BHyTpM6pjoiuMHHyK) 
MH"beKi4Mio 0,5 Mr CKononaMMHa m 
BHyTpM6pK)UJMHHyK) MH"beKI4MIO McnbiTbiBaeMoro 
coeAMHeHMn oAHOBpeMeHHo. 

Tpynnbi 1 m 2 Mcnonb3yiOTcn b nepBOM 
SKcnepMMeHTe (o6yMeHMe), a rpynnbi 3 m 4 bo 
btopom SKcnepuMeHTe (3aKpenneHne naMflTM). 

Pe3ynbTaTbi, nonyneHHbie b stom TecTe Ann 
coeAMHeHMM no M3o6peTeHMK3, npMBOAnTcn b 
Ta6n. 4. B stoA Ta6nMqe yKa3bieaKDT 
coeAMHeHMe, noABepmyToe McnbiTaHMio 

(KOnOHKa 1), M A03y, BBOAMMyiO 
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BHyTpn6pK)UJMHHbiM nyTeM m Bbipa>KaeMyK) b 
Mr/Kr (KonoHKa 2). 

B KonoHKax 3 n 4 npMBOAnTcn pesynbTaTbi, 
nonyneHHbie b onbiTe, McnonbsyeMOM Ann 
OLjeHKw ooyneHMn. LjMcfrpbi yKa3biBaK)T cpeflHee 
hucjio onbiTOB, HeooxoAMMbix Ann Toro, hto6w 
KOHTpo/ibHoe >KHBOTHoe (rpynna 1 ) h JKusoTHoe, 
o6pa6oTaHHoe coeAHHeHMeM (rpynna 2), 
HayHMJincb 6bi npe6biBaTb b TeneHMe 180 c Ha 

Kay<HyK080M KOBpMKe, HTOObl H36e>KaTb 

aneicrpuMecKoro yAapa. PesynbTaTbi 6binM 
npoaHa/iM3npoBaHbi no KpnTepmo CTbiofleHTa. 

B KonoHKax 5-12 npMBOAnTcn pesynbTaTbi, 
nonyHeHHbie b sKcnepuMeHTe, ncno/ib3yeMOM 
Ann 014GHKH 3aKpenneHMn naMnTM. B KonoHKax 
5-8 u,Mc£pbi npeACTaBnaioT cpeAHMe BpeMeHa 
npe6biBaHHfi, Ha6nK>AaeMbie cooTBeTCTBeHHO b 
MOMeHTbi BpeMeHM 0, 4, 24 m 28 m, Ann 
>KHBOTHbix ms rpynnbi 3, oopacoTaHHbix ToribKO 
CKononaMUHOM, a b KonoHKax 9-12 HaxoAnTcn 

COOTBeTCTByiOU^Me qMCf)pbl Ann XMBOTHblX M3 

rpynnbi 4, oopaooTaHHbix OAHOBpeMeHHO 
CKononaMUHOM m M3ynaeMbiM coe am He h ne m (c 

A030&, yKa3aHHO^ BO BTOpoB KOflOHKO). 

BnaronpuflTHoe B/iMflHue coeAWHeHMn Ha 
npOTMBOAeficTBHe aMHesnn, Bbi3biBaeMOM 
cKononaMMHOM, AOKa3biBaeTcn yBe/iMMeHneivi 
BpeMeHH npe6biBaHMn Ha kobphks b k3>kaom 
Ha6jiioAeHMM. HaG/itoAaeMbie pasnMHMn 
aHa/in3npyK)Tcyi CTaTMCTMHecKn no MeTOAy 
Mann-Whitney. 

1/13 3tom Ta6nni4bi cneAyeT, hto: 

coeAHHeHHe no M3o6peTeHM»o 

6naronpn«TCTByK3T npno6peT6HHK) pecpnexca 
yicnoHeHMfl: cpeAHee nucno onbiTOB, 
Heo6xoAMMbix Ann AOCTMweHMn 
npeAonpeAeneHHoro KpMTepMn (Bpeivm 
MaKCMManbHoro npeobiBaHMn BennnnHoW 180 c 
na KOBpuKe), nBnneTcn wieHee BbicoKMM Ann 

06pa60TaHHblX WMBOTHblX (KOJlOHKa 4), neM Ann 
KOHTpO/lbHblX >KMBOTHblX (KOJlOHKa 3); 

aMHe3wpyK)LAHfl scpcpeKT cKononaMUHa 
nBnneTcn oneHb 3aMeTHbiM: bmaho, hto Bpeivm 
npeobmaHMn wmbothux M3 rpynnbi 3 (kojiohku 
5-8) nBnneTcn nBHo MeHbUJMM, neM 180 c, 
KOTopbie AocTuraKDTCfl GBMA©TenfiMn nocne 
cpeAHero HMcna onbiTOB (KonoHKa 3); n b gthx 
ycnoBuqx oneHb nBHbiM nBnneTcn 
ojiaronpkiHTHoe anmiHue coeAMHeHMfl no 
M3o6peTeHHK> Ann npoTMBOAe&CTBi/m 
aMHesnpyiou^eMy sqbcfeeKTy CKononaMUHa: 
wiBOTHbie H3 rpynnbi 4, o6pa6oTaHHbie 
OAHOBpeMeHHO CKononaMMHOM h coeAMHeHneM 
no nsoGpeTeHMK), MMejoT BpeMeHa npe6biBaHMn 
(b Ka>KAOM Ha6riK5AaHMM) 3HaHMTenbHO 6onee 
BbicoKne, mom >KHBOTHbie M3 rpynnbi 3, 
o6pa6oTaHHbie ToxibKo CKononaMMHOM 
(cpaBHMTe pe3yribTaTbi kojiohku 5 c 
pe3vnbTaTaMH kojiohku 9, 6 c 10 m t.a.); 

CjDM30CTMrMMH OKa3blBaeT oTiaronpMflTHbifl 

3CjXfc>eKT ( npOTMBOAeMCTBytOUJjUM 

aMHeskipyraiAeMy scJxfeeKTy CKononaMUHa, 
KOTopbiW noAo6eH scpqbeKTy coeAuneHMfl no 
M3o6peTeHMHD, ho npM A03e, WMeiomeK" 
no6oMHbie sc^qtieKTbi m oneHb 6nM3Kotf k 
tokcmhho^ Aose, hto He MMeeT MecTa Ann 
coeAMHeHnii no M3o6peTeHMK>. 

2. CepoTOHeprMHecKan aKTMBHocTb. 

YMeHbLueHne cepoTOHeprimecKOM 

aKTMBHOCTM HaxOAHJlOCb B KOppeJIflLJMM C 
nOSBTieHHeM SqbC^eKTHBHblX paccTpo^CTB, TaKMX 

KaK Aenpeccnn v\ 6ecnoKO^CTBO. MH-beKL^nn 
KpbicaM cepoTOHMHa MJ1M 

5-rnApOKcnTpnnToc{)aHa (5-rTO), aroHMCTa 

Ce pOTOH M H a , Bbl3blBaeT y 3THX JKMBOTHblX 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



npunaAOHHbie coTpnceHUfl ronoBbi, men m 
TynoBMiAa, KOTopbie HanoMMHatoT coAPoraHun 
MOKpo^ cobaKM, KOTopan OTpnxuBaeTcn. 3to 
noBeAeHne Ha3biBaeTca "Apo>KaHMe MOKpoW 
coGaKu" (AMC) n McnoribsyeTcn b KanecTBe 
MOAenn Ann BbinBneHun aMUHeprnnecKMX m, b 
nacTHocTM, cepoTOHeprnnecKMX CBOMCTB, 
KOTopbie o6Hapy>KHBaioT y aHTMAenpeccaHTOB 
(P. Bedard et C.J. Pycock, Neuropharmacoloqy 
16 (1977), 663-670). 

McnbiTaHne npoBOAMTcn yTpoM Ha caMLjax 
Kpbic Sprague-Dawley (± 180 r), pa36MTbix 
HaKaHyHe Ha rpynnbi no 8 >KMBOTHbix b KneTKax 
npe6"bi8aHMfl. 

KneTKa, McnoribsyeMan Ann ncnbiTaHMfl, 
npeACTaBnneT co6ot^ npo3paHHyio KaMepy 
pa3MepoM 12 x 24 x 30 cm BbicoTofl, aho 
kotopom noKpbiTo cjioeM necKa. 

McnbiTbiBaeMbie coeAHHeHun, pacTBopeHHbie 
jim6o b 4)M3MO/iornHecKOM pacTBope, nn6o b 
L\MTpaTHOM 6y0epHOM pacTBope c pH 5, 
BBOAnTcn BHyTpn6pK)UJMHHbiM nyTeM C A030&, 
pa3JiMHHOM Ann Ka>KAoti o6pa6aTbiBaeMofi 
rpynnbi. KoHTporibHbie rpynnbi nonyMaioT 
BHyTpn6pioLjjMHHyK) MH"beKU,MK> Toro >Ke caMoro 
pacTBopMTenn (jimco 4>n3nonornHecKoro 
pacTBopa, nn6o u,MTpaTHoro GyqbepHoro 
pacTBopa). nocne BBeAeHMn npoAytcra 
>KMBOTHbie HeMeAneHHo noMeLAaioTcn b KneTKy 
Ann ncnwTaHM^ rpynnaMM no neTbipe Kpbicbi 
OAHOBpeMeHHO, m nocne nepnoAa npuBbiKaHun 
npoAonxnTenbHOCTbio 10 mmh noACHMTbiBaioT 
nucno coTpnceHM^ (flMC), KOTopbie nponcxoAnT 
b TeneHMe 30 mmh. 

PaccHMTWBaioT cpeAHMe 3HaneHMn 
pe3ynbTaTOB m aHanM3MpyioT cTaTMCTMHecKM no 
MeTOAy Mann-Whetney. 

B npMBeAeHHOfi HM>Ke Ta6n. 5 Aa*>Tcn 
cpeAHMe 3HaneHMn HMcna coTpnceHM^, 
nonyneHHoro Ann coeAMHeHM^ no M3o6peTeHMK), 
BBeAeHHbix BHyTpM6pioiUMHHbiM nyTeM c 

yK33aHHblMM A038MM (Bblpa>KeHHblMM B Mr/Kr). 

3Ta Ta6nMLJ,a noKa3biBaeT, hto coeAMHeHMn 
no M3o6peTeHM»o Bbi3biBaioT y Kpbic noBeAeHMn 
"Apo>KaHMe MOKpoW co6aKM", cpaBHMMbie c 

nOBOAOHMOM, Bbl3blBaeMbiM MH"beKU,MnMM 

cepoTOHeprMMecKoro aroHMCTa, TaKoro KaK 
5-rT0, b npMcyTCTBMM Kap6MAonbi, ho npM nsHO 
6onee cna6bix Aosax. 

3. 5poHxocna3MonnTMHecKan aKTMBHocTb. 

3Ta aKTMBHocTb onpeAennnacb y mopckmx 
cbmhok Dun kin- Hartley no MeTOAy H. Konzett 
et R. Roessler (Naunyn Schmiedebergs Arch 
exp Path Pharmacol 195 (1940). 71-74) m 
cpaBHMBanacb c aKTMBHocrbio Teo4)MnnnHa. 

AHecTe3MpoBaHHan (ypeTaH) m 
napanM30BaHHan (rannaMMH) MopcKan cbmhk3 
HaxoAMTcn noA MCKyccTBeHHbiM AbixaHMeM. 
PerMCTpMpyeTcn 3HAOTpaxeanbHoe AaBneHMe. 
noBTopniou^Mecn cnaaMbi 6pohxob BbObiBaioTcn 
nocneAOBaTenbHbiMM (Ka>KAbie 5 mmh) 

BHyTpMBeHHbIMM MH"beKU,MnMM COOTBeTCTBeHHO 

cepoTOHMHa, rMCTaMMHa MnM au,eTMnxonMHa c 
Aoso^, cnoco6Ho« Bbi3biBaTb yBenMHeHMe 
SHAOTpaxeanbHoro AaaneHMn ot 20 ao 50 cm 
BOAnHoro CTon6a. 

noAnewamee McnbiTaHMio coeAMHeHMe 
TaioKe BBOAMTcn BHyTpMBeHHbiM nyTeM 3a ab© 
MMHyTbi ao BBeAeHMn cna3MoreHa, a 3aTeM b 
bma© 3-4 KyMynnTMBHbix A03 b B03pacTaK>U4MX 
KonMHecTBax c MHTepBanoM 15 mmh. 

t/ICnonb3yK)T 6 )KMBOTHblX Ha oaho 

McnbiTbiBaeMoe coeAMHeHMe m Ha oamh 
cna3MoreH. 

B npuBeAeHHOM HMKe Ta6n. 6 npeAcraBneHbi 
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A03bl npOAyKTOB (DI50 B MKMOJlb/Kr), KOTOpbie 

MHrn6npyioT Ha 5% (b cpeAHeM Ha OAHy rpynny 

>KMBOTHblX) Bbl3B8HHbie 6pOHXOCna3Mbl. 

V\3 3TOfl Ta6riML;bi cneAyeT, mto coeAMHeHun 
no M3o6peTeHMio npoflBnaioT 3HaMMTenbHyK) 
6poHxocna3MonnTMHecKyio aKTMBHOCTb no 

OTHOLlJeHWO K 6pOHXOCna3MaM, Bbl3BaHHblM 
COOTBeTCTBeHHO CepOTOHMHOM, rMCTSMUHOM MflM 

at^eTunxonnHOM. 

4. npoTMBOBOcnanMTe/ibHaq m 

npOTMBOOTeHHafl aKTMBHOCTb. 

PeaKi^Mfl Me>KAy pacTBopMMbiM aHTureHOM m 
aHTMTenaMM b opraHM3Me mo>K6T npuBecTM k 
ocTpofl BocnanMTenbHofl peaKi^MM, 

conpoBOKAaeMotf BbicBo6o>KAeHMeM rucTaMMHa, 
MSMeHeHneM npoHMLjaeMOCTM cocyAOB m 
o6pa30BaHneM MecrHoro OTeKa. 

LJenbio recra 'YipoTMBononowHbiM* 
naccMBHbifl cpeHOMeH ApTJOca" (finOA) 
flBJinercfl BbmBJieHne npoTMBOBOcna/iMTejibHbix 

CBOflCTB COeAHHeHUfl no OTHOliieHUKJ K 

noAOOiBeHHOMy OTeKy, BbtsBaHHOMy 
3KcnepnMeHTanbHO nocpeACTBOM MMMyHHbix 
KOMnneKCOB y Kpbic Sprague-Dawley (P.J.Bailey 
et A. Sturm, Biochem. Pharmacol. 32 (1983), 
475). 

flna 3Toro Bbi3biBaioT peaKi^Mto ApTtoca 
nyreM noAnoAOLUBeHHoro BBeAeHMH 0,1 win 
reTeponorHHHoft npoTMBOAeficTByromefi 
aHTnoBanb6yMHHOBoPi cbiBopOTKH b npaByio 
3aAHto»o nany n nyTeM OAHOBpeMeHHofi 

BHVTpMBeHHOM* MH-beKL^HM 1 Mfl/Kr OBa/1b6yMHHa 

(25 Mr/MJi). McnbiTbiBaeMoe coeAMHeHne 
bboahtca BHyTpuBeHHbiM nyTeiw 3a 30 c ao 
BbisbiBaHi/m peaKU.nn Apuoca c no MeHbLuert 
Mepe 3 pasnnMHbiMM A03aMM. Hcnonb3yioT 
rpynny M3 6 Kpbic Ha OAHy A03y ncnbiTbiBaeMoro 

COeAMHeHMfl. 

06"beM rianw M3MepfleTCR nyTeM 
nneTM3MOMeTpMM ao peaKUMM Apmca m cnycTfl 
3-5 h nocne BbJ3biBaHMfl peaKi^nn ApTioca K3K y 
KOHTporibHbix >KMBOTHbJx, TaK m y o6pa6oTaHHbix 

)KHBOTHblX. 

BnnflHMe coeAHHeHHq Ha yMeHbweHwe OTeKa 

ATI 3 Ka>KAOPi AOSb) M B KaJKAbl^ MOM6HT 

n3MepeHM« (3 m 5 h) BbipeuKaeTCfl b ot OTeKa, 

Ha6/ltOAaeMOrO y KOHTponbHblX WMBOTHblX. 

B npuseAeHHoW HMwe Ta6n. 7 fxa\OTC9\ ao3W 

npOAyKTOB (DI30 B MKMOJlb/Kr), KOTOpbie 

MHrn6npyiOT Ha 30% (B cpeAHeM Ha rpynny 
KMBOTHbix) o6"beM oTexa, HaGrihOAaeMoro y 

KOHTpOJlbHblX WMBOTHblX. 

H3 stoH Ta6nnubi cneAyeT, mto coeAMHeHMH 
no M3o6peTeHH»o oonaAaraT 

npOTHBOBOcnannTeribHo^ n npoTMBOOTenHotf 

aKTHBHOCTbtO, HBHO np6BblLUaK)Ll^e^ 

aHanorMMHyra aKTMBHOCTb Teoc^nnnnHa. 

5. MHrn6npoBaHne aHacJ)MnaKTMHecKoro 

BblCB060>KAeHMfl mCTSMMHa. 

3tot TecT HMeeT ABoflHyio u,enb: c oahoA 
CTOpOHbi, oueHHTb "in vitro" nHrn6npy»OL^ee 
AeWcTBue BemecTsa Ha aHacfeMnaKTMHecKoe 
b bic Bo6o>KAe Hue rucTaMMHa, Bbi3biBaeMoe 
AerpaHyxiflL^MeM MacToi_\MTOB b nerKMx y mopckhx 

CBMHOK, M, C APyrofi CTOpOHbi, BblflBMTb 

B03MO>KHbiW scfx^eKT noTeHLjuaxmsau.MH 

(CMHeprM3M/MHrM6MpyKDlAeCl aKTMBHOCTM 

b-aApeHeprnnecKoro aroHncTa, HanpMMep 
n3onpeHannHa, b oTHoiueHUH Toro we caMoro 
BbiCBo6o>KAeHHfl rucTaMMHa (E.S.K Assen et 
H.O. Scluld, Jut Arch Allergy, 40 (1971), 
576-589). 

Hcnonb3yK)T mopckmx cbmhok Dunkin-Hartley , 
KOTOpbie CHaMana naccuBHO ceHCn6nnn3npyioT 

BHVTpMBeHHOfi MH-beKu.nefl 1 MD H30norMHHOW 



aHTHBa/ib6yMHHOBO^ cbiBopoTKH. 3aTeM cnycTfl 
ABaAUaTb neTbipe Maca nocne HH'beKL^nn nerKne 
noAsepraKJTCfl nepcfcysi/iH 6y0epHbiM pacTBOpoM 
TupOAa AA« yAaneHun kdobm, noTOM 
MSB/ieKafOTCfl n pa3pe3atoTCfl Ha cnon Mepe3 1 
5 mm. 3tm ctiom pacnpeAe/iHiOTCfl no npoSupKaM 
(no 3 cnon Ha npo6npKy) TaK, HTo6bi nonynnTb 
10 sKcnepuMeHTa/ibHbix rpynn cnoea nerxnx Ha 

OAHy MOpCKyJO CBMHKy. 

"nono>KMTejibHafl" KOHTponbHaa rpynna 
1Q c/ioeB M3 JierKWX CTMMynnpyeTcn nyTeM 
npnGaBneHMfl pacTBOpa OBanb6yMMHa (0,1 
Mr/M/i), HTo6bi HanaTb aHac^nnaKTHHecKoe 
BbicBo6o>KAeHMe rucTaMUHa, m cny>KMT Ann 
onpeAeneHUfl MaKcuMa/ibHoro KonnnecTBa 
rucTaMUHa (100%), KOTOpoe MoweT 

15 BbJCBOSOAHTbCfl. 

"OTpni^aTenbHafl" KOHTponbHan rpynna, He 
CTHMynnpyeMafl oBan b6y mh hom , cny>KMT Ann 
onpeAeneHMfl KonnnecTBa rucTaMMHa, 
BbJCBo6o>KAaeMoro ecTecTBeHHbiM nyTeM 

(cnOHTQH H06 BblCB060>KAeHHe). 

20 B Tpex Apyrwx rpynnax cnon M3 nerKMx 
MHKy6npyK>TCH npn TeMnepaType 37 °C b 
TeneHne 30 mmh b pacTBope OBarib6yMHHa b 

npMCyTCTBMM TpeX pa3J!MMHblX AOS 

ncnbiTbiBaeMoro coeAMHeHUfl (OAHa A03a Ha 
rpynny). 

MTo6bi o6Hapy>KMTb noTeHmianwsMpyjomee 
BJinjRHMe coeAHHeHM^ no n3o6peTeHMK) Ha 
nHrn6npoBaHne M3onpeHannHOM 
BbJCBo6o>KAeHMfl TMCTaMUHa, Tpn Apyrne rpynnbi 
cnoeB M3 nenoix o6pa6aTbiBaiOTcn TeM >Ke 

30 caMbiM cnocoGoM, hto m Bbiiue, ho cpeAa Ann 
MHKy6aL\nn coAep)KMT, noMMMO npo^ero, 
M3onpeHannH c ao3oW 10" 7 Morib/n. ripui 3to« 
A03e MSonpeHannH MHrn6npyeT 30 40% 
BbicBo6o>KAeHMfl rucTaMMHa, mto npoBepfleTCfl 
Ha KOHTporibHOtl rpynne, KOTopan 

35 o6pa6aTbiBaeTcn TonbKO oahmm M3onpeHannHOM 

C 3TOM A030M. 

KpoMe Toro, AonoriHUTenbHan KOHTponbHan 
rpynna, He CTHMynupyeTca OBanb6yMMHOM, 
Mcno/ib3yeTcn An« onpeAeneHMfl B03MO)KHoro 
cnoHTaHHoro BbicBo6o>KAeHMfl rucTaMMHa noA 
40 A©^CTBneM Han6oAbiue^ A03bi M3ynaeMoro 

COGAHHeHMfl. 

flnn KajKAOvl rpynnbi rucTaMUH. 
BbJcao6o>KAaeMbi^ b HHKySaUjUOHHyjo cpeAy, 
KoriUHecTBeHHO onpeAe/iReTCfl motoaom 
4S cneKTpo0nyopnMeTpnM (D P. Evans et al. Life 
Sci. 12 (1973), 327-336). 

nonyneHHbie pe3ynbTaTbi no3Borm*oT 
onpeAennTb Ans Ka^Aoro coeAHHeHMq 
MUHMMaribHyho MHrn6npyhOL4yho A03y (MUfl) 

(HMCTblW scJxfceKT), T.6. A03y COeAHHeHMR, A/ifl 
50 KOTOpofl KoriMMecTBo BbicBo6o>KAaeMoro 

rMCTaMMHa HB/lfleTCfl MeHbllIMM, HeM 

aHanorMHHoe KoriMHecTBO aha "nonowMTenbHO^" 
KOHTponbHofl rpynnbi, m aha KOTOpofl 3Ta 

pa3HMl4a flBflfleTCfl CTaTMCTMHeCKM 3HaHMMOfl, M 

MMHMMaribHyK) noTeHi4Ma/iM3MpyK)iAyK) AQ3y 
55 (Mnfl), KOTopan npeACTaanfleT co6ofl A03y 
' coeAMHeHMfl, KOTopa^ Bbi3biBaeT 
HHrn6npoBaHMe, npeBbnuajomee MHrn6MpOBaHne 
ot M3onpeHanMHa c ao3oii 10" 7 Monb/n. 

B npMBeAeHHOtf hmko Ta6n. 8 Aa*OTCfl 
6Q MMHMManbHbie MHrM6MpyK5u\ne AQ3bi (MMfl) m 
MMHMManbHbie noTeHL\ManM3MpyK)inMe A03bi 
(Mllfl), BbipaweHHbie b MKMonb/n, KOTOpbie 
nonyMeHbi b stom TecTe c coeAMHeHMHMM no 
m 306 peTe h m k> m c TeocJwnriMHOM b KanecTBe 
Beu^ecTBa cpaBHeHMfl. 

143 3T0« TaGriMUbi cneAyeT, mto coeAMHeHMfi 
no M3o6peTeHMK) HBJiqioTCfl HaMHoro 6onee 
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aianBHbiMn, neivi Teocpki/iriMH npn 
nHrn6npoB3Hnn aHa4)MnaKTMHecKoro 

BblCB060>KfleHMJR fHCTaMHHa (HMCTblkl 3<$<£eKT), H 

o6naAaiOT b to >Ke caiwoe Bpeivm npn 
Heoonbiunx A°3ax noTeHunann3kipyK3Lnwvi 
fleC^CTBUBM Ha UHrn6npyjomnfl scfccfeeicr 
M3onpeHannHa, nonyneHHbifl npn fl03e 
10 " 7 Monb/n. 

6. noTeHu.najii/isau.wn MHope/iaKcupyiou^ero 
AeflcTBHn M3onpeHariMHa Ha noABSAOWHott 
KMtuKe MOpcKotf cbuhkh (cm. R.A. Turner 
"Screening Methods in Pharmacology" Ed. 
Acad. Press. Som Diego 1965, rnaBa IV, c. 
43-47). 

c|>parMeHTbi npoAonbHbix mwwu, 

nOAB3AOWHOfl KMLUKM MODCKMX CBHHOK 

Dun kin-Hartley (ot 250 ao 500 r), 
noACoeAHHeHHbie k n30MeTpnHecKOMy 
yKa3aTen»o cunbi, norpyMcajoTcn b pacTBop 
TypoAa (37±1°C, pH 7,6; 5,6 MMonb/n 
rnioKosbi), HacwmeHHbiB KucnopoAOM b 
pe3ynbTaTe n pox o>ka©h m n ra30Boro noTOKa 
(cwecb: 95% O2 5% CO2), m HaTnrnBatoTcn c 
cunotf 1 r. nocne CTa6nnn3au,nn HanpnweHvm 
ocyLnecTBJiflK)TCfl nocneAOBaTejibHbie uhkhw 
HH'beKu.kifl rucraiviMHa (AHxnoprnApaT rucTaMMHa 
c KOHqeHTpai^neti 3,2 MKMO/ib/n) npvi noMoinn 
Hacoca Ann nepcfrysHH Tuna BpayHa. 

Ka>KAbi^ i^nKn WH-beKU,nfi BKJiJonaeT 6 
cneAywiUMx nocneAOBaTeribHbix cfcas: <£a3a 
noKOfl (npoAon^KMTenbHOCTb 25 c), cfca3a 
MHbeKUjMH rucTaMkiHa (npoAonxHTenbHocTb 6 c), 
nepitOA coKpau^eHMfl Mbiiuu, 

(npoAOJDKHTenbHOCTb 24 c), nepBoe 
npoMbiBaHne boaoA (npoAon>KHTenbHOCTb 25 c), 
nepnoA cTa6nnn3au,win > b xofle KOTOporo MbiLuu,a 
BosBpamaeTcfl k ncxoAHOMy Hanpn>KeHMK> 
(npoAOJi>KMTenbHOCTb 35 c), c nocjieAyrcu^MM 

BTOpbIM npOMblBaHMQM BOAOpj 

(npoAon>KMTenbHOCTb 25 c). 

L4nKn HHrn6npoBaHHfi: KorAa 

nocneAOBaTeribHbie coKpaineHwn, BbiabiBaeMbie 

HH-beKUM5RMM TUCTaMMHa, CTaHOBflTCfl 

Bocnpon3BOAHMbJMH, to HcnbiTbiBaeMoe 
coeAHHeHMe bboahtch HewieAneHHo nocne 
BTOporo npoMbiBaHua. CoKpameHne, 
Bbi3biBaeMoe nocneAytotnefl MH-beKu,nefl 
rucTaMMHa, M3MepneTcn m cpaBHMBaeTca co 
cpeAHMM 3HaMeHneM Tpex npeAbiAyiMUX 

COKpameHU^, Bbl3BaHHbrX nOBTOpfllOLHHMMCn 
HHbeKL^HJIMM rvicraMHHa (KOHTpOnbHbie 
coKpaiAeHMn). Mcxoah H3 nonyneHHoro 
pe3ynbTaTa, paccMHTbiBaKrr npou,eHT 
MHrnGMpoBaHun coKpameHkifi. 3aTeM CHOBa 
ocymecTBrmjoTCn HecKonbKo umkhob MH-beiaAwfl 
rucTaMUHa ao Toro MOMeHTa, KorAa coKpauneHHH 

MblUJt^bl CHOBa CTaHOBflTCH BOCnpOH3BOAHMblMH; 

b 3tom cnynae Mwiuu.a roTOBa Ann McnbrraHHn 
Apyroro coeAHHeHnn. 

noTeHi4najin3npyKJiJ4ee A©wcTBne 
coeAMHeHUA i43MepneTcn b xoao u,HKna, 
Ha3bJBaeMoro ,l noTeHU ( kiajiki3au 1 i/ifl , \ KOTopbifl 
BKnioMaeT npn nocneAOBaTenbHwx u,HKna 
nHrn6upoBaHMfl. B nepBOM u,nicne 
MHrn6npoBaHHP onpeAenntoT npou.em- 
MHrn6npoBaHvm coKpameHMH, nonyHeHHbifi 3a 
cmot nH"beKu,nn OAHoro HSonpeHariHHa c A03ofl 
10" 7 Monb/n. ripn arofi AQ3e npoi^eHT 
MHrn6npoBaHnn coKpau^eHUfl o6btHHO 
cocTaanneT 10 25% B xoAe BToporo u,HKna 
HHrn6npOBaHnn onpeAermioT npou,eHT 
HHrn6npoBaHMH coKpaineHHH, nonyHeHHbi^ c 
ncnbiTbiBaewbiM coeAWHeHkieM, KOTOpoe 
bboahtca oaho npn AaHHO^ Aoae B TpeTbeM 
uwcne MHrn6npoBaHMfi n3onpeHa/iMH m 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



-13- 



HcnbiTbiBaewtoe coeAHHeHne bboa^tch 
OAHOBpeMeHHO, a npoijeHT nHrviGnpoBaHnq 
coKpaiMeHun paccHHTbiBaeTcn Arm 
Mcno/ib30BaHHoft A03bi M3yHaeMoro coeAHHeHnn. 
Te we caMbie 3KcnepMMeHTbi noBTopyiiOTCfl Ann 
Ka>KACM us ao3 M3ynaeMbix coeAMHeHMM. 

McxoAfl M3 nonyMeHHbix pe3yribTaTOB, 
onpeAeriflJOT Ann Ka>KAoro ncnbiTbiBaeMoro 
coeAHHeHun MUHMManbHyio 
noTeHi^nannsnpyioiAyK) Aosy (Mllfl), KOTopan 
cooTBeTCTByeT Aose npoAyiaa, Ann kotopoW 
HHrn6npoBaHne, nonyMeHHoe co ciwecbK) 
coeAMHeHne+H3onpeHannH, 3HaHMTe/ibHO 
npeBbiiuaeT (p < 0,05) cyMMy Ka>KAoro 143 
nonyneHMbix MHrn6npoBaHMfi, KorAa coeAHHeHne 

M M30npeHaJ1MH BBOAnTCfl pa3A@T1bHO. 

B npuBeAeHHot^ HM>Ke Ta6n. 9 Ann 
coeAHHeHMfl no M3o6peTeHMK> b cpaBHeHnn c 
TeocpunnnHOM AaeTcn MUHUMartbHafl A03a, 
BbipaweHHafl b MKMorib/n, KOTopan 
noTeHL^nanM3npyeT MMopenaKcupyjotAee 
Ae^CTBkie M3onpeHa/iMHa, BBeAeHHoro c A03oti 
10' 7 MOJib/n. 

3Ta Ta6nni4a noKa3biBaeT, hto coeAHHeHun 
no M3o6peTeHMK) nanflfOTCfl HaMHoro 6onee 
aKTMBHbiMM, HeM TeocpmuinH Ann 
noTeHi4Mann3at4nn MnopenaKCMpyjomero 
AeMCTBun M3onpeHannHa. 

7. fle^cTBHP Ha nonnMopc^onAepHbte 
Hevvrpoc^MnbHbie rpaHynoi^MTbi. 

rionkiMopct)onAapHbie HetfTpoc()iiribHbie 
(riMH) rpaHynoL^MTbi npeACTaB/iniOT co6o« 

KJieTKM, KOTOpbie M06HJlM3MpyK)TCn B 

BocnannTeribHbix npoueccax n KOTopbie MoryT 

CTHMyTlUpOBaTbCn pa3JlMHHblMM BeLAeCTBaMM, 
T3KMMM K3K, HanpHMep, 

4)opMMnMeTMOHnn-neMunn-4)eHnrianaHMH 
(OMJ10) Mfin npocTamaHA^Hbi E (PGE|). riMH 
rpaHynoi^MTW pearvipyioT Ha oth BHeicneTOHHbie 
CTHMyriflL^nn aKTMBai^ne^ M6Ta6ojin3Ma 
KHcnopoAa c BbiAeneHneM TOKcuHHbix 
KUcnopoACOAepwaiAUX MeTa6oriMTOB. 
Mpe3MepHan oTBeTHan peaicunR riMH 
rpaHynouHTOB mokot 6biTb npuHMHOf^ 
6one3HeHHoro BocnaneHMH n conpoBO>KAaeTcn 
T8K>Ke yMeHbiiieHneM coAepwaHMH miK/innecKoro 
aAeH03MHMOHOc|)oc<|)aTa (u^MO) b sthx 
rpaHyrtoi^nTax. OTcioAa cneAyeT, hto 
coeAHHeHkm, KOTopbie nHrn6npyK)T 
AbixaTeribHoe AaBneHne riMH rpaHyjiomiTOB 
nnn KOTopbie yBennHUBafOT coAepwaHne t^AMO), 
MoryT paccMaTpuBaTbcn b xanecTBe oneHb 
Ba>KHbix Ann neneHUfl apTpnTa m acTMbi. I4e/ib 
onucaHHoro HMwe c$)apMaKonornHecKoro 
ncnbiTaHun noKa3aTb, hto coeAHHeHun no 
M3o6peTeHMio MMefOT abo«ho« xapaiaep: c 

OAHOi^ CTOpOHbl, ohm MHrn6npyK)T CTHMy/inL^MtO 
riMH rpaHynoL\MTOB, m, c APyrofl CTopoHbi, ohh 
yBe/in^MBaioT coAepwaHue hAMO b othx 
KneTKax. 

HHrw6npoBaHne CTHMynni4MM riMH 
rpaHynoukiTOB. 

CTHMynnL^nn riMH rpaHynoi^MTOB 
BbinBnneTcn no xeMnrifOMMHecueHi^MM, KOTOpan 
conpoBO>KAaeT aKTMBaukiio MeTa6o/iM3Ma 
KHcnopoAa, KorAa stu KneTKM cTHMyiinpytOTcn b 
npucyTCTBMM nioMMHona 
(5-aMMHo-2,3-AnrviAPo-1 ,4-4)Tana3MHAMOHa). 

riMH rpaHynou,MTbi M3 Kpbic (5«10 6 /mji) 
npeABapnTeribHO MHKy6npyioTcn b ct»occt)aTHOM 
6ycpepHOM pacTBOpe (150 MKMonb/n, pH 7,4), 
coAOpwau^eM rifOMMHori c KOHL^eHTpaL^ktefi 
10 " 5 Mo/ib/n, b TeneHne 15 mmh npn 
TeMnepaType 37 °C, noTOM b TeneHne 5 mhh b 
npucyTCTBUM ncnbiTbiBaeMoro coeAMHeHun c 



o 

10 

CO 

10 
<J> 
o 
O 1 



ro 
o 

CD 

cn 

CO 
Oi 
CO 

O 



KOHL4eHTpai4MeM 10" 6 MOfib/n. 

PeaKL^nw CTMMynflL^MM nMH rpaHynoLjMTOB 
HHMi^MnpyeTCJi npn6aBneHneM b yKaaaHHyio 
cpeAy OMJ"|cj> c KOHeMHOM KOHi^eHTpaunew 3,2*10 

" 7 MOJlb/n. JlWMMHeCLteHLlMS, KOTopan 

o6ycnoBneHa cTMMy/iHLjMefl, M3MepneTcn npn 
noMOiMM /noMMHOMerpa LKB 1251 b 
cooTBeTCTBun c MeTOAOM C. Dahlgren et O. 
Stendahl (Infection and Immunoligy 37 
(1982), 34-39). SKcnepwMeHTa/ibHbifl • umkti 
AnnTCfl 38 c. PeaiujMn noBTopneTcn 9 pa3 Ann 
KSUKAoro M3ynaeMoro coeAMHeHMn, m 
paccMMTbiBaiOT cpeAHee SHaneHMe M3 
nonyMeHHbix pe3ynbTaTOB. 

B npuBeAeHHO^ hm>k6 Ta6n. 10 Ann 
coeAMHeHM^ no M3o6peTeHMio m Ann 
TeocjsnnnnHa (coeAMHeHMe cpaBHeHMn) naercn 

CpeAHMfl npOL\eHT OCTaTOHHOM* 

xeMMJifOMMHe^eHUMn, paccHMTaHHbtfl no 

OTHOLU6HMK) K KOHTpOflbHOMy OnblTy, B X0A6 

KOTOporo nMH rpaHynoL^MTbi MHKy6MpyK)Tcn m 
CTMMynnpytoTCfl n oc pe act bo m OMJIO b 
OTcyTCTBue McnbiTbiBaeivioro coeAMHeHMn (10% 

XeMM/IIOMMHecqeHL^MM). 

Ms stom" Taenni^bi cneAyeT, hto npn 
KOHi^eHTpai^MM 10" 6 MO/ib/n, T.e. npM 
KOHueHTpauMM, npn KOTOpofl ncnbiTbiBanncb see 
coeAMH6HMfl no n3o6peTeHMK), TeocfcHnnuH 
nBnneTcn noriHOCTbto HeaKTMBHbiM. C Apyrofi 

CTOpOHbl, BMAHO, HTO npM GTOfl KOHUeHTpaLJMM 
COeAMH6HMfl no M306p6TeHMK5 BblSblBatOT 

3HaHHTG/ibHoe yMeHbLueHne 
xeMnnKDMUHecL^eHi^MH m, cneAOBaTe/ibHO, 

npHBOA^T K 3HaHMTe/lbHOMy MHrn6npOBaHMK) 

CTi/iMyrmm*ii/i nMH rpaHynoL\MTOB. 

Kpoiwe roro, 3aMeTwii/i, hto Hy>KHa b 100 pa3 
6onee BbicoKan KOHijeHTpaLiMn (10 ~* Monb/n) 
Ann nonyneHMn ocfccfceKTa, cpaBHMMoro c 
TeocjMJinkiHOM (ocraTOHHan 
xeMnntoMMHecL^eHUMfl 65%). 

yBeriMMeHne coAepwaHMfl 14AMO. 

nMH rpaHy/iounTbi M3 Kpbic (10 7 b 200 
MKn) nHKy6wpyioTCfl b cpocc^aTHOM 6y<£epHOM 
pacTsope (150 MKMonb/n, pH 7,4) npn 
TBMnepaType 37 °C b TeneHne 3 mmh b 
npucyTCTBun ncnbiTbiBaeMoro coeAMHeHMn c 
KOHL46HTpai4ne& 3,2.10 s MO/ib/n m PGE| c 
KOHueHTpauneM 10' 6 Monb/n. 3aTeM peaKLjMn 
npeKpamaeTcn nyTeM npMoaB/ieHMn 1 mji 
nponaHona. Ilocne L^eHTpMc^yrnpoBaHUp c 
ycKOpGHMOM 15000 g a TeneHue 3 mmh 
scnnbiBiuan <t>a3a M3BneKaeTcn, BwnapMBaeTcn, 
a b ocTaTKe onpefle/ineTcn KO/iMHecTBO 14AM <t> 
npM noMOiMH pa^nouMMyHonornHecKoro m©toa3 
no cnoco6y, pexoMeHAyeMOMy nocTaBiuMKOM 
peareHTa, Mcnonb3yeMoro Ann stoH l^b/im 
(Anursham). 

KoHTponbHbi^ onbiT ocyLnecTBJiqeTcn b Tex 
x<e caMbix yciioBMflx, ho b OTcyTCTBue 
McnbiTbiBaeMoro coeAHHeHMfl. 

B npi/iBeAeHHOfl HMwe Ta6n. 11 a^tca 
KonnHecTBa (Bbipa>KeHHbie b niworib), 

nonyneHHbie b xoab stmx onbiTOB, b cpaBHeHMM 
c Teocf)nnnnHOM, TaioKe McnonbsyeMbiM c 
KOHi^eHTpai^MeM 3,2.1 0" 6 Morib/n. 

3Ta Ta6nnL4a noKa3biBaeT, hto coeAMHeHMn 
no M3o6peTeHMK) nsnnioTcn 6onee aKTHBHbJMM, 
neM TeoqbunnnH, m 3HaHHTeribHO yBennHMBawT 
coAepwaHne i^AMO b l~lMH rpaHynoi^MTax, 
CTMMynnpyeMbix nocpeACTBOM PGE|. 

8. TOKCMHHOCTb. 

TOKCMHHOCTb COeAMHeHMM* no M306peT6HHK) 

onpeAeriRnacb Ann caMi^oB Mbiiue« NMRI npn 
noMou^M TecTa MpsnHa (S. Invin 
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Psychopharmacologia, 13 (1968), 222-257). 
yBeJlMHMBakDLUMeCfl A03bl coeAMHeHun, 

noAne>Kamero ncnbiTaHMK), BBOAflTcn 
BHyTpn6pK)iuMHHbiM nyTeM rpynnaM M3 Tpex 
Mbiuuefl ao Toro MOMeHTa, KorAa AOCTuraeTCfl 
CMepTeribHan A03a (A03a, Bbi3biBaK>mafl CMepTb 
AByx >KHBOTHbix M3 Tpex Hepe3 48 h), 

B npHBeAeHHofl HH>Ke Ta6n. 12 AaeTcn 
cMepTenbHaa A03a, Ha6riK)AaeMaji Ann 
coeAHHeHnti no H3o6peTeHMfo. Ms gtoW Ta6nnL^bi 
cneAyeT, hto coeA^HeHMfl no H3o6peTeHHKD 

flBJlfllOTCn OHeHb Ma/lO TOKCUHHblMH B OTJlUHMe 
OT <J>M30CTHrMMHa. 

9. flo3npoBKa m BBeAeHne. 

OapMai^eBTMMecKMe KOMno3Hi4nn, 
coAep)Kau^ne coeAMHeHMn no nsoOpeTeHMio, 
MoryT BBOAHTbcn opanbHbiM, napeHTepanbHbiM 
mjim peicranbHbiM nyTeM. OapMai^eBTMHecKne 
kom no3 m i^n n , npnroAHbie Ann opanbHoro 
BBeAeHun, MoryT 6biTb TBepAbiMn nnn kmakmmm, 
HanpwMep b BHAe Ta6neTOK (c noKpbiTneM wnn 
6es), nwriKJ/ib, Apa>t<e KejiaTMHOBbix Kancyn, 
pacTBopoB, cuponoB m t.a. AHanornHHO 
KOMno3ni^nnMM, npkiroAHbiMM Ann BBeAeHMn 
napeHTepanbHbiM nyTeM, nBnnic-Tcn 
QbapMaueBTMHecKne qSopmn, n3BecTHbie Ann 
3Toro Tuna BBeAeHMn, HanpuMep pacTaopbf, 
BOAHbie Miiki MacnnHbie cycneHann mdm 
SMynbCMM. 

flnn BBeAeHMn peKranbHbiM nyTeM 
KOMno3ML(MM, coAepKamMe coeAMHeHMn no 

M306peTeHMK), HaXOAnTCfl o6blHHO b BMAe 

CBeneW. 

TaKMe cfiapMai^eBTMHecKMe qtiopMbi, KaK 

MH"beKl4MOHHbie paCTBOpbJ, MH"beKl4MOHHbie 

cycneH3MM, Ta6neTKM, xanriM, CBeHM m t.a. 
npMroTaB/iMBaK)Tcn b cootbstctbhm c mgtoabmm, 
o6biHHO Mcnonb3yeMbiMM 4>apMaueBTaMM. 

OapMai4eBTMHecKMe qtiopMbi BKnfonajoT 
TaioKe KOMnosMi^MM, KOTopbie no3BonniOT 
BbiCBo6*o>KAaTb aKTMBHbiW npOAyKT nocTeneHHO. 
CMeiUMBajoT coeAMHeHMn no M3o6peTeHMK) c 

TBepAbIM M/1M >KMAKMM HOCMTe/ieM, 

HeTOKCMHHbiM, qbapMai4eBTMHecKM npMeM/ieMbiM, 
m, b cnynae Heo6xoAMMOCTM, c 
AMcneprMpyK)Li^MM areHTOM, AesMHTerpMpyiou^MM 
areHTOM, CTaGMriMsaTopoM m t,a. Mo>kho TyAa 
npMoaBnnTb b cnynae Heo6xoAMMOCTM 
noAcnaiUM Batons Me areHTbi, KpacMTenM m t.a. 
ripoueHTHan Aonn aKTMBHoro npoAyicra b 

CpapMai^eBTMHeCKMX KOMn03ML\MnX MOKeT 

BapbMpoBaTbcn b oneHb lumpokmx npeAenax b 
33BMCMMOCTM ot nai^MeHTa m cnoco6a BBeAeHMn, 

B HaCTHOCTM B 33BMCMMOCTM OT HaCTOTbJ 

BBeAeHMn. 

Mto KacaeTcn AneBHoC^ aos^POBKM, to OHa 
MOKeT BapbMpoaaTbcn b lumpokom MHTepBane 
eAMHMHHbix ao3, HanpMMep ot 0,05 ao 0,5 r 
aKTMBHoro npoAyicra b 3aBMCMMOCTM ot cnoco6a 
BBeAeHMn. TaK HanpMMep, OHa MO>KeT 6biTb ot 
0,1 ao 0,5 r, npeAnoHTMTenbHO 0,1 r, ot 
oAHoro ao HecKonbKMx pa3 b AeHb, KorAa 
coeAMHeHMe bboamtca b BMAe Ta6/ieTOK. 

B KanecTBe HeorpaHMMMBatomero npMMepa 
KOMnosMUMM, coAepKaiAe^ coe am h eH m e c 
cfjopMynod 1, KOTopan MO>KeT 6biTb BBeAeHa 
opanbHbiM nyTeM, HM>Ke npMBOAHTcn pei^enTypa 
Ann Ta6neTOK, Mr: 

CoeAMHeHMe 1 50 

MeTMni^ennio/iosa (MeTOLjerib K4M) 200 
Cyxan Jiaiaosa 1 54 
AspocMn 5 

BeaBOAHan nwMOHHaa KMcnoTa 60 
TaribK 1 1 

CreapaT Mam ma 20 
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KoMno3ni4H« 



Hn>Ke npuBeAeHbi pei^emypbi Ha TaoneTKM n 
wenaTMHOBbie Kancyribi ana npMeiwa BHyTpb 
(opanbHo). 

npuMep peL\enTypbi 1. KoMno3ML^nw 
coaep>KHT, Mac. 

CoeAMHeHMe 1 10,0 

MeTkinuennKxnoaa (MeTOi^e/ib K4M) 40,0 
J1aKT03a cyxaq 30,8 
A3p03nn 1 ,0 

5e3BOAHan JiMMOHHaw KucnoTa 12,0 
TanbK 2,2 

CTeapaT Mamnfl 4,0 
Bcero 100,0 
npHMep peL^enTypbi 
coAep>KMT, Mac. 

CoeAHHeHMe 1 73,5 
JlaKT03a cyxaa 26,2 
CTeapaT Mamviq 0,3 
Bcero 100,0 

Mto6w nonynnTb TafrneTKy, CMetiiMBaioT 

pa3JlHMHbie MHFp©AH©HTbl, rOMOr©HM3MpyK3T 

CMecb npM KOMHaTHoC^ TeMnepaType m npeccyioT 
nonyneHHyK) OAHOpOAHyio CMecb o6bNHbiM 
cnoco6oM. 

MTo6bi nonyMHTb wen aT h ho By k) rancyny, 
nponycKatoT cyxyfo naiao3y n coeAHHeHMe 1 
nepe3 cmto 0,6 mm. Bboaht CMecb b 
nnaHeTapHbii^ cMecMTenb m roMoreHH3npyK5T 
CMecb b TeneHne 20 muh. flo6aBnaiOT CTeapaT 
Mamkin m roMoreHnanpyfOT CMecb ©m© b 
TeneHne 5 mmh. HaKOHeij, HanonHHioT nunjonto 
cooTBeTCTByioiAero pa3Mepa Tpe6yeMbiM 
KonnnecTBOM nopoiiiKoo6pa3HOM CMeCM. 

<DopMyna U3o6peTeHkm: 

1. 3aMeiAeHHbie 
L^HKnonponnnaMUHO-l ,3,5-Tpna3MHbi o6meM 
cfcopMynbi I 



c 3 



C3-ariKn/i mjim 

H©3aM0LH©HHblM HUM 

MeHbiue^ Mepe oahmm 



rAe Ri Ci 

C 5-L\MKTIOanKH/l, 

3aM©Li^©HHbiPl no 
C 1 C3-anKMnoM; 

R 2 6MC(2-rHAP0KCH3TMJl)aMMH0-, 

3-rnflpoKcn-1 -a3eTHAHHnn, 

3-MeTOKCM-1-a3eTMAHHMJ1, 3-oi<co-1-a3eTMAMHnn, 
Mop4)oriMHO-, 4-rMApoKCnnnnepMAMHO, 

TMOMOpCj)OnHHC~, S-OKCMA-TMOMOp<|)OJlMHO-, 
S,S-AHOKCMA-TMOMOp4JOriMHO-, 3-Tna3onnAMHnn, 
S-OKCMA-3-TH030JlMAHHMn, S, 
S-AHOKCMA-3-TMa30riMAMHMJl HJ1M 

8-OKca-3-a3a6ML^MKno(3,2,1)oKT-3-Mn, 

mx onTMMecKne H30Mepbi, paueMnnecKne 
CMQCM MflM mx conM npncoeAHH©Hnsi 

H©TOKCHHHblX C£>apMai4©BTMH©CKM npM©MJl©MblX 

KkicnoT, npoflB/iHKJiAne cpapMaKO/iornMecKyio 

aKTMBHOCTb. 

2. CoeAHHeHHH no n. 1 , rAe R2 MopcfeonMHO-, 

TMOMOpc|50JlMHO- MnM 

S.S-A^OKCMA-THOMOpC^O/lMHOpaAHKaJl, M MX conn 
npHCOeAHHeHMfl C HeTOKCMHHbIMM 

0apMai4eBTMMecKM npneMneMbiMn KucnoTaMn. 

3. Co©ahh©hhh no n.1, npeACTaBfiRJOinne 
co6ofi 

2-i4HKnonponn/iaMMHO-4-Mopcf)orinHo-6-H-nponn 
n-1 ,3,5-Tpna3HH m ero conn npucoeAHHeHun c 

HeTOKCHMHblMH CJjapMaL^SBTMMGCKM 

npneMneMbiMM KucnoTaMn. 

4. CoeAHHeHun no n.1, npeACTaBnnioinn© 
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co6otf 

2-unKnonponnn-4-LiMKnonponnjiaMMHO-6-Mop4x3 
nnH0-1,3,5-Tpna3HH m ero conn npucoeAMHeHun 

C HeTOKCUHHblMM CpapMaLjeBTMHeCKM 

npneMneMbiMn KucnoTaMH. 

5. CoeAHHeHMH no n.1, npeACTaBnaiomMe 
co6om 

2-unKno6yTnn-4-L4MKnonponnnaMMHO-6-Mopct)on 
mho-1,3,5- Tpna3MH h ero conn npucoeA^HeHMfl 

C HeTOKCUHHblMM CfjapMai^eBTMHeCKM 

npneMneMbiMM KucnoTaMM. 

6. CoeAMHeHMR no n.1, npeACTaBnflJoiAMe 
cooofl 

2-i4MKnonponMii-4-i4MKnonponnnaMMHO-6-TMOMop 
qbonMHO-1,3,5-Tpna3kiH m ero conM 

npMCOeAMHeHMa C HeTOKCMHHbIMM 

4>apMai4eBTMMecKM npMeM/ieMbiMM KucnoTaMH. 

7. CoeAHHeHMH no n.1, npeACTaB/iRrou^ne 
co6om 

2-miKnonponMn-4-i4HKnonponnnaMMHO-6-TMOMop 
c>onMHO-1 ,3,5-Tpna3MH-S, S-amokcma m ero conn 
npucoeAMHeHMfl c cpapMaL^eBTHHecKM 
npneMneMbiMM KnonoTaMM. 

8. Cnoco6 nonyHeHun saMemeHHbix 
i4MKnonponMnaMMHo-1 ,3,5-Tpna3MHOB m mx 
coneM, onpeAeneHHbix b n. 1, oTnunaiouuMftcn 
TeM, hto noABepratOT BsanMOAQ^crBMio 
xnopouMKnonponnnaMMHO 1 ,3,5-Tpvia3MH 
cpopMyjibi li 



b KOTopoPl R1 HMeeT 3HaneHne, yKasaHHoe b 

n.1, 

caMMHOM qbopMynbi III 
R 2 H, 

b KOTopofi R 2 MMeeT 3HaMeHne, yKa3aHHoe b 
n.1, n b cnynae h©o6xoammoctm npeBpau^aKOT 
nojiyneHHbie 

L\MKnonponMnaMMHo-1,3,5-Tpna3MHbt qtopMynbi I 

B HX COflM npMCOeAMHeHUfl C HeTOKCUHHblMM 

4)apMaL4eBTMHecKM npneMneMbiMM KucncraMM. 

9. Cnoco6 nonyneHMR saMeiAeHHbix 
i4MKnonponnnaMMHO-1,3,5-Tpna3MHOB m mx 
conet^, onpeAeneHHbix b n.1, omMHaioinM^cfl 
TeM, mto noABepratoT b33mmoa©^ctbmk) 
xnop-1 ,3,5-Tpna3MH 4)opMynw IV 



A- 



B KOTOpO« Ri M R 2 MMeHDT 3HaHeHMfl, 

yKa3aHHbie b n.1, 

c i^MKnonponMnaMMHOM qbopMynw V 



m, b cnynae hoo6xoam moctm , npeBpamaioT 
nonyMeHHbte t4MKnonponnnaMMHO-1 ,3.5-Tpna3HH 
qtiopMynbt I b mx conM npMcoeAMHeHMR c 

HeTOKCMHHbIMM Cj)apMai4eBTMHeCKM 

npMeMneMbiMM KMcnoTaMM. 

1 0. Cnoco6 nonyneHMfl saMeineHHbix 
i4MKnonponMnaMMHO-1 ,3,5-TpMa3MHOB m mx 
cone«, onpeAeneHHbix b n.1, OTn^naioiuMMCH 
TeM, hto N-L^MKnonponMn6MryaHMn o6meR 
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cfcopMy/ibi VI 



NH NH 

rfle R2 HMeeT y«a3aHHbie aHaneHMfl, 
noAseprawT B3aMMOfleflCTBMio c auiKunoBbiM 
cno>KHbiM 34)MpOM o6u\eft 4)opMyribi VII 
R r COOAIK, 

rfle R-i MMeeT yKa3aHHoe 3HaHeHne; 

Alk C1 C^anKunbHbiW paflwon, 

m, b cny^ae Heo6xoflMMOCTM, npeBpau^awr 
nonyHeHHbie 3aMemeHHbie 
UHKnonponn/iaMMHo-l ,3,5-Tpna3HHbi 061140(1 
cpopMyjibi I b mx conn npwcoeAHHem/m c 
HeroKCUHHbiMM 0apMai4eBTMHecKn 
npweMneMbiMM KucnoTaMM. 

11. Cnoco6 nonyneHMfl . 3aMemeHHbix 
i4MKnonponnnaMMHO-1 ,3,5-Tpna3MHOB o6mefl 
4>opMy/ibi I, rfle R 2 paflMKan 

TMOMOp<J)OJlMHO-S-OKCMfl, 
TMOMOpcJjOriMHO-S.S-flMOKCHfl, 
3-THa30J1MflMHM/l-S-OKCHfl MfM 

a-Tpnaao/iMflMHMn-S.S-flMOKCufl, m mx cxmefi, 
onpefleneHHbix b n.1, OTfiMMatotuMflca tqm, mto 
OKMCTIfllOT uMKnonponMnaMMHO-1 ,3,5-TpMa3MH 
o6u\e^ 4)opMynb) la 
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rfle R1 nMeeT yKaaaHHbie 3HaseHMn; 

R2 paflMKan tmomop^o/imho mjim 

3-TMa30JlMAHHMJia, 

m, b cnynae Heo6xoflMMOCTM, npeBpamatOT 
nonyMeHHbie tskum nyreM 

i4MKnonponnnaMMHo-1 ,3,5-Tpna3HHbi o6mefi 

<4DOpMyribl I B MX CO/1M HpMCOeflMHeHMR c 
HGTOKCMHHbIMM CjjapMaLJQBTHMeCKM 

npMeMneMbiMM KMcnoTaMM. 

12. OapMai^eBTMHecKafl KOMnosni^nR, 
o6naflaK)Lnafl (fcapMaKonon/MecKofi aKTHBHOCTbK) 
b orHouueHMM MHeMOHMMecKMx npoL\eccoB, a 
TaioKe cepoTOHsprnwecKOM, 

6pOHXOCna3MOnMTMHeCKOM , 

npoTMBOBOcnanMTenbHO^ m npoTM BOOTeHHO W 

aKTMBHOCTbK), aKTMBHOCTbK) TOpMOKeHMfl 

8HacJ)MnaKTMMecKoro BbifleneHMfl rMCTaMMHa, 
MMOpenaKcaHTHbiM fle&CTBMeM M3onpeHanMHa m 
TOpMO>KeHMeM CTMMynfll4MM HeflpocfcM/ibHbix 
nofiMMopcfeoflflepHbix rpaHynoi^MTOB, 
BKnfOMaioiflafl fle^cTByjoiMee Hanano m 
c^apMai^eBTMHecKM npMeM/ieMbie SKCi^MriMeHTbi, 

OTHMMaJOLi^aflCfl TQM, VTO B (OMeCTBe 

fle^cTByjoiflero Hanana OHa coflep)KMT 
saMea^eHHbie 

L^MKnonponMnaMMHO-1,3,5-TpMa3MHa no nn.1 7 
mjim mx 0apMai^eBTMMecKM npMeMJiewbie cojim b 

34>Ct>eKTHBHOM KO/lUMeCTBe. 
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T a 6 n m m a I 



2,4-AHxnop-6- Ri-1.3.5-Tpna3MHbi 



Ri 


PaCTBOpMTeJlb 


PacTBOpiiTenb 


°C/M6ap 


BbixOA (b %) 




(1) 


(1) 




MeTMJl (3) 


Et 2 0 


TOJiyo/i 


80-82/16 


40 


H-nponn/i 


Et 2 0 


TOJiyo/i 


110/25 


60 


H3onponun 


Et 2 0 


TO/iyon 


87/20 


29 


UMKnonponun 


Et 2 0 


6eH3on 


-(4) 




L4UKno6yTwn 


Tra> 


TOJiyon 


-(4) 




UMKnoneHTun 


Et 2 0 


6eH3on 


135/13 


25 



Et 2 0 : AM3TWnOBb1M 3C}3Mp; 

TT<t> : TeTparnflpoctjypaH; 

(1) : pacTBopnTenb, ncnonb3yeMbiM a^h nanyMeHMfl MamnMopraHUMecKoro coefli/iHeHna; 

(2) : apoManmecKUM pacTBopmenb, ncnonb3yeMbiw aha AMcnepmpoBaHMH 
MMaHypwnx/iopMAa; 

(3) : MamviftopraHMHecKoe coeflWHeHwe, nonyneHHoe, hcxoah M3 Me™nnoAHAa; 

(4) : npoflyKT peaKUUM He BbiAe/ineTCH nyTewi neperoHKM : nocne npuSaB/ieHun v 
MarHMftopraHMMecKoro coeAMHeHw? koh ueHTpn py kjt peaiajMOHHyio cwiecb m nsB/ieKaioT q 
ocraTOK 6e3BOAHbiM AH3Tn/ioBbiM acfciipoM; 4>iinbTpyK)T Ha Hefrrpa/ibHOM fleKa/ime, 

BbinapHBaiOT cfcmibTpaT n ncnojib3yK>T ocraTOK tskhm, kqk oh ecTb, Ha cneayiOLijefi craAWM. 

co 
to 

CO 
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CD 
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CO 



o 



Ta6nnLia2 




R 

1 



CoeiiM- 




R 2 


BblXO 

A 


Ton 




AHann3bi 


H8HM6 






(%) 


(°C) 




paCCHMTaHO 


HatifleHO 












% 


% 


1 


2 


3 


4 


5 


6 


7 


2 


3TMJ1 


MOP0O/1HHO 


61 


152(1) 


C 


50,44 


50,00 












H 


7,05 


7,06 












N 


24,51 


24,10 












CI 


12,40 


12,50 


3 


MHKJ10- 


MOpCfcOJIMHO 


67,4 


183(1) 


C 


52,44 


52,77 




nporwn 








H 


6,72 


6,80 












N 


23,53 


22,16 












cr 


11,93 


11,92 


4 




MOpCfjOJlMHO 


80,7 


119 


c 


61,09 


61,68 




6yTM/i 








H 


7,64 


7,67 












N 


25,82 


25,35 I 


5 


H-npo- 


4-reApOK- 


63,9 


102 


c 


60.65 


60,98 




nwn 


citnunepKAHHO 






H 


8,30 


8,46 












N 


25,27 


24,04 


6 


H-npo- 


N(CH 2 CH 2 OH) 2 


68 


124 (1) 


C 


49,13 


49,54 




nun 








H 


7,56 


7,48 












N 


22,05 


22,85 












cr 


11,18 


11,18 


7 




N(CH 2 CH 2 OH) 2 


30,8 


94 


c 


55,91 


55,90 




nponmi 








H 


7,53 


7,53 












N 


25,09 


24,78 


8 


LlMK/10- 


MOp(f)OJlMHO 


40 


152(1) 


c 


55,30 


55,64 




neHTMn 








H 


7,33 


7,44 












N 


21,50 


31,31 












CI 


10,90 


10,84 



(1) - xnopriiflpaT: nonyMeHHbiw b pe3ynbTaTe npn6aBJieHM« OAHoro 3KBHBaneHTa xnopOBO- 

AO- POAHOM KMCJlOTbl B AM3TMJ10B0M 3(J)Mpe K OAHOMy OKBMBa/ieHTy CBOGOAHOrO OCHOBa 
HMfl, paCTBOpeHHOrO B AM3TMJ10BOM 3C|)Mpe. 
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Ta6nnqa3 



vA-"—<l 



ro 

CD 

01 
w 
01 



Coeflu 
HeHne 


Ri 


R 2 


BbixoA 

{%) 


T„n(°C) 


AHanw3bi 


Daccm/rraHo % 


nori^cnu to 


1 


2 


3 


4 


5 


O 


•7 

f 


10 


3TMJ1 


f2) 

V*-/ 


74 


156- 


C 


53,93 


53,81 










159 (1) 


H 




7 1 >i 












N 


22, 4o 


22,22 












cr 




1 1,49 


11 


H- 


OABUO 


72 


129- 


c 


55,29 


54,97 




nponwi 






131 (1) 


11 

n 


7 AO 

/,42 


7,40 












IN 


01 aq 


on no 












cr 


1 n an 


10,00 


12 


M3onpon 


OABL40 


59 


149- 


c 




^ in 




nn 






153 (1) 


H 


7,42 


7,39 












N 


21,49 


21,25 












cr 


10,88 


10,92 


13 


MMKnonp 


3-HO-1- 


30,4 


111 


c 


58,30 


58,42 




onun 








H 


6.88 


6,84 












N 


28,34 


28,20 


14 


MMKnonp 


3-CH3O-I- 


47,3 


64 


C 


59,77 


60,05 




onun 


a3eTHflMHwi 






H 


7,28 


7,30 












N 


26,82 


26,50 


15 


H- 


3-HO-1- 


46,4 


76 


C 


57.83 


57,64 




nponn/i 


a3eTMflMHiin 






H 


7,63 


7,66 












N 


28,11 


27,99 


16 


Mtucnonp 


OABUO 


35 


177 


C 


55,64 


55,59 




onun 








H 


6,80 


6,84 












N 


21,64 


21,40 


17 


MMKnonp 


3-OKCO-1- 


17,1 


192- 


C 


51,15 


50,36 




onun 


a3eTHAWHnn 




194 (1) 


H 


5,68 


5,74 












N 


24,87 


24,30 



(1) - xnopn/iApa-r; 

(2) - OABUO = 8-OKca-3-a3a6iii4i/iKno (3,2,1) okt-3-wi. 
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Ta6n m ua5 



noBeAeHne "flpo>KaHMe mokpom co6aKM tt 



CoeAMHeHMe 


fl03a (Mr/Kr) 


CpeflHee mwcjio coTpaceHHw 


1 


2 


3 


1 


1,0 


7,8+1,6 


2 


1,0 


10,0±3,5 


3 


0,3 


5,1±1,0 




1.0 


11,9±2,7 


4 


2,8 


10,6±4,3 


5 


2,8 


8,4±1,6 


6 


1,0 


1,9±0,5 




3,2 


3,6±1,1 


7 


2,8 


7,9±1,8 


10 


3,1 


16,3±3,8 


11 


1,1 


4,3±1,4 


12 


3,2 


16,3+4,2 


13 


2,5 


5,6±1,8 


14 


0,8 


2,1±0,7 


16 


1,0 


10,6+1,8 


17 


2,8 


10,5±2,9 


18 


0,88 


10,6±3,0 


19 


0,94 


16,0+2,7 


20 


0,99 


13,6±2,3 


21 


2,63 


5,0±2,0 


22 


0,95 


8,1±1,7 


23 


0,89 


10,1+3,0 


24 


2,75 


6,1±2,3 


25 


1,0 


19,6+5,0 


26 


1,15 


11.8±4,3 


5-rTO/Kap6kiAona 


100,0 


4,7±1,5 


(D 


200,0 


19,6±3,0 



(1) - wwBOTHbie npeABapMTe/ibHO 06pa6aTbiBaK>Tcn mh™6htopom nepucfjepniiHOM 
AeKap6oKCnna3bi, a-Me™jiAonarwApa3MHOM nnn Kap6nAonofi (25 Mr/Kr, 
BHyTpi/i6proujnHHbiM nyTeM 3a 30 MMHyT ao S-ITO); n3iviepeHn« npoBOfl«TC« cnycrq 
90-120 MMHyT nocne BHyTpnGpiouinHHoro BBeAeHHfl 5-rTct>. 
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Ta6nnqa6 



EpoHxocna3MoiiMTMHecKafl aKTHBHOCTb 



CoeflMHeHMe 




Q033 (fllso B MKMOJlb/Kr) \ 


CepOTOHHH 


TUCTaMHH 


AueTkinxoniiH 


1 


0,01 


0,01 


0,1 


2 


0,5 


0,3 


0,5 


3 


0,1 


0,03 | 


0.07 


4 


0,03 


0,004 


0,03 


5 


0,1 


0,06 


0,1 


6 


0,1 


0,1 


0,3 


7 


0,4 


0,2 


0,7 


8 


0,3 


0,1 


0,2 


9 


1,0 


0,4 


2,1 


10 


0,3 


0,1 


0,5 


11 


0,1 


0,1 


0,09 


12 


0,06 


0,04 


0,2 


13 


0,6 


0,1 


1.3 


14 


0,2 


0,09 


0,5 


15 


0,2 


0,08 


0,3 


16 


0,009 


0,009 


0,05 


17 


0,2 


0,1 


0,2 


18 




0,003 




19 


0,04 


0,02 


0,1 


20 


0,4 


0,03 


0,1 


24 




0,04 




26 




0,03 




TeocfuinriHH 


4,6 


5,6 


10,0 



o 



to 



O 
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Ta6nnL|a7 



npoTMBOBOcnajiwTeJibHaa h npoTHBOOTenHafl ato-MBHocTb 



CoeAMHeHue 


fl03a (fll 50 B MFMOnb/KT) 


3 Maca 


SnacoB 


1 


2 


3 


1 


4,0 


2,0 


2 


2,3 


0,7 


3 


0,8 


0,4 


4 


9,0 


10,0 


5 


3,1 


27,0 


6 


12,0 


9,0 


7 


7,7 


110 


8 


4,0 


4,0 


9 


3,4 


4,4 


11 


0,5 


0,4 


12 


2,5 


3,0 


13 


9,0 


4,0 


14 


16,0 


12,0 


15 


39,0 


4,0 


16 


1,5 


2,0 


17 


1,0 


1,0 


18 


1,0 


1,0 


19 


0,02 


0,02 


20 


1,0 


0,5 


TeocJ>minwH 


18,0 


10,0 
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to 

<o 
en 
co 
en 

CO 



Ta6nnqa8 

MHrnSnpoBaHue aHa43vuiaicrn4ecKoro BbiCBQ6o>KAeHnq rucTaMUHa 



V ri V3 n riv 


MuHUMaribHan MHrn6wpy lomaa 
A03a (b MKMonb/n) 


MMHi/iManbhiafl noTeHi4warii/i3npyioiJL4an 
AO 3 a (b MKMorib/n) 


1 


2 


3 


1 


0,1 


0,32 


2 


1.0 


3,2 


3 


0,032 


0,032 


4 


0,32 


0,1 


5 


0,32 


3,2 


6 


1,0 


1.0 


7 


0,32 


1,0 


8 


1.0 


10,0 


9 


3,2 


3,2 


10 


3,2 


0,32 


11 


1.0 


0,32 


12 


0,1 


0,1 


13 


1.0 


1.0 


14 


1.0 


0,32 


15 


10,0 


3,2 


16 


0,1 


0,032 


17 


3,2 


1,0 


18 


0,1 


1,0 


19 


1.0 


0,1 


20 


1,0 


0,32 


21 


0,1 


0,32 


22 


0,1 


0,032 


24 


0,032 


0,32 


25 


0,032 


0,032 


26 


1 


0,32 


TeocjDwn/iMH 


100,0 


1000,0 



o 

CO 

u> 

CO 

to 



O 
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Ta6/iMua9 



rioTeHi4iiajiM3aLiMn MMopejiaKCupyiomerofleftcTBMfl u3onpeHaniiHa 

Ha nOflB3flOLUHOI?1 KULUKe MOPCKOM CBMHKH 



CoeAMHeHne 


MuHMManbHan noTeHUkiariM3MpyK)iJ4aa A03a (b iwrMonb/n) 


1 


2 


1 


0,032 


2 


1.0 


3 


0,032 


4 


0,032 


5 


1.0 


6 


1.0 


7 


0,32 


9 


10,0 


10 


1.0 


11 


0,032 


12 


0,01 


13 


1.0 


14 


1.0 


15 


3,2 


16 


0,032 


17 


0,32 


18 


0,1 


19 


0,32 


20 


0,1 


TeoctwrmwH 


1000,0 



o 



Ta6ntiuia10 <7> 

HHrw6npoBaHiie CTMiwyn^unn I1MH rpaHynouwTOB 





CoeflMHeHMe (10~ 6 Monb/n) 


OcTaTOHHaa xeMn/iK)MMHeci4eHMM« (b %) 




1 


147 




2 


68 




3 


39 




4 


45 




5 


74 


ro 


6 


55 




7 


54 


CO 


8 


82 




9 


82 


cn 


10 


56 


w 


11 


44 


Ol 


12 


36 


CO 


13 


79 


14 


51 




15 


70 


O 


16 


42 




reocpv\nn\AH 


100 
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Ta 6 ji m ua 11 



CoeAHHeHwe 


KonnHecTBO nonyHBHHOro qAMO (b nwKOMOJib arm 10 7 KneTOK) 


1 


2 


1 


21,0 


3 


23,2 


4 


17,7 


5 


11,6 


6 


14,6 


7 


15,8 


11 


16,2 


12 


16,8 


TecxJjminnH 


5,0 


cBiifleTerib 


4,3 



Ta6nwLia12 



ro 

CD 
Oi 



UOBAHHeHMB 


v^MepTenbnaR ,1403a Mr/Ki j 




A 
1 


oyo 






zoo 




3 


297,8 


O 


4 


165 




5 


277,4 




6 


635,6 


CO 


7 


279,3 


u> 


8 


326 


CO 


9 


297,8 


lO 


10 


311,8 


11 


325,8 | 


<7> 


12 


325,8 


o 


13 


247,3 




14 1 


156,8 




15 


498 




16 


194 




17 


281,5 




19 


175,6 




20 


185 




21 


263 




22 


295 




23 


156 




24 


825 




25 


99,7 




26 


201,5 




4)W30CTI/irMMH 


0,82 





o 
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